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A REMARKABLE MARINE DISASTER. 

We give an engraving taken from a photograph 
showing the condition of the bow of the steamship 
Thingvalla, when the vessel had been hauled up on the 
dock at Halifax, N. 8., after her remarkable colli- 
ior with the steamer Geiser. The accident took place 

he morning of Aug. 14 last, at sea off Sable Island. 
th vessels belonged to the same line and were going 

pposite direetions on their respective routes be- 
tween New York and Copenhagen. 
lhe story of this collision is one of the most remark- 
able in ocean records, Both vessels were under full 
headway. The night had been dark and stormy, and 
it was raining oceasionally, but there does not appear 
to have been any fog or an exceptionally heavy sea. 
Roth steamers were in charge of their first officers, who 
were old and experienced seamen. On whom the blame 
rests, neither the officers nor the passengers on either 
vessel were able to state. Few passengers were on 
the decks of the steamers at the time of the collision. 

When the steamers came in view of each other in 
the gray of the dawn, they were only a few ship's 
lengths apart, and the crash came in afew minutes, 
The iron prow of the Thingvalla struck the Geiser 
amidships on the starboard side, tearing its way half 
through the side of the unfortunate steamer. Passen- 
gers and erew of the ill-fated vessel who were roused 
by the shoek and who eseaped injury had not time to 
realize what had happened. Many who were sleeping 
on the side of the vessel which was struck were crushed 
in their berths as they slept, and carried dead and 
mangled to the bottom of the sea. 

For a short time it seemed doubtful whether the 
Thingvalla had not been so badly injured that she 
would sink also. Captain Laub, of the Thingvalia, 
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were made ready to lower, while the passengers were 
kept in control. It was soon found that the forward 
bulkhead of the Thingvalla, though badly crushed and 
leaking. was not destroyed, and the others were all in- 
tact. While the forward bulkhead was being repaired, 
boats had already been lowered for the assistance of 
the few people who had escaped from the Geiser. 


; 
,bad an immediate examination made, and the boats 


The ship's carpenters succeeded in bracing up the) 
walls of the bulkhead, but the pressure against them | schooner rigged, with square sails om her foremast. She 
was so great when the ship was moving as tomake it | was built at Copenhagen in 1881, and was 1,993 net and 


exceedingly doubtful whether she could continue her 
voyage to New York, and in event of a severe storm 
her condition would be too critical to take any risk. 
Captain Laub decided to put in at once to Halifax, 
which was about 180 miles distant, when the Wieland, 
of the Hamburg line, was sighted, and signals of dia- 
tress were given. The Wieland bore down upon them, 
and Captain Albers, her commander, offered to take off 
all the passengers of the Geiser and the Thingvalla. 
They were transferred with difficulty, the sea being 
rough, and the Thingvalia then steamed stern first on 
to Halifax, while the Wieland proceeded to New York. 
Second Officer Jorgensen, of the lost steamer Geiser, 
had a narrow and thrilling escape. In describing his 
experiences he said: ‘‘ When the collision occurred, | 
was sound asleep. I was awakened by the frightful 
erash, and rolled out of my bank just as the bow of the 
Thingvalla crashed its way through the walls of my 
stateroom, making an enormous hole and blocking the 
door so I couldn’t get out. I grasped the Thingvalla’s 
anchor chain, which was hanging over her bow just in 
front of me, and climbed up to her deck just as the 
Geiser gave one last lurch and went down out of sight, 
with her deeks covered with shrieking, despairing peo- 
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ple. I believe there were many others who failed to get 
out of the cabins at all, for less than seven winutes 
elapsed from the time the Geiser was struck until she 
sank. Asnearas I could judge froma hasty glance, the 
entire starboard side of the Geiser, from the stern to 
forward of the mizzenmast, was crushed in, while the 
Thingvalla’s nose was ripped completely off, clear back 
to the first bulkhead.” 

The Geiser was a three-masted iron screw steamer, 


2,831 gross tons register. Her engines were 300 horse 
power, and she was constructed with six water-tight 
compartments. The vessel was owned by the Thing- 
valla Steamship Company, of Copenhagen, She carried 
a crew of sixty-seven all told. The vessel was fitted up 
to accommodate fifty saloon, forty-five second cabin, 
and 600 steerage passengers, and had recently had new 
saloon and second cabin fittings put into her, which 
were of the most handsome and newest deseription, On 
leaving this port she had a cargo of flour, beef, leather, 
lard, 42,066 bushels of corn, forty seven hogsheads of 
tobacco, and merchandise, valued in 
round figures at about $150,000. The 
valued at about $250,000, and was partially insured. 

The Thingvallia is an iron three-masted screw steam- 
She is 1,745 net and 
2,524 gross tonnage and her engines are 300 horse power. 
She was built in Copenhagen in 1874, and is owned by 
the same company as the Geiser. She is commanded 
by Captain 8. Laub. Both vessels are classed 100 A 1 
in Lloyd’s Registry in England. 

The Thingvalla was repaired at Halifax at a cost of 
about $60,000, and arrived a few days ago at New York 
to take her place agai on the line. 
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er and measures 301 feet over all. 







SEA WITH THE STEAMER GEISER. 








320 
Scientific American, 


ESTABLISHED 1545, 





MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 


0. D. MUNN, A. BE. BEACH. 


TERMS FOR THE SCIENTIFIC AMERICAN, 


One copy, one year, for the U. 8. or Canada $3 00 

One copy, six months, for the U. 8. or Canada. 150 

One copy, one year. to any foreign country belonging to Postal Union, 4 00 
KRemit by posta c express money order 


Australia and New Zealtand.—Those who desire to receive the 
AMERICAN, for a little over one year, may remit £1 in current 


Colonial bank notes Address 
MUNN & CO., SI Broadway. corner of Franklin Street, New York. 
The Scientific American Supplement 
from the SCLENTIFIC AMERICAN. THE SUPPLEMENT 
Kvery namber contains 16 octavo pages. uniform in size 
Terms of subscription for SUPPLEMENT, 
$6.00 a year to foreign countries belong- 


SCIENTIFIC 


te wa distinct paper 


ie issued weekly 


with SCIENTIFIC AMERICAN 


$6.00 a year, for U. 5. and Canada 


ing to the Postal Union. Single copies, W cents. Sold by all newsdealers 
through: ut the vuntry 

Combioed Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to any address in U. 8. or Canada, on receipt of 


seven dollars 


The safest way t order, express money order, or 


» remit is by draft, postal 
registered letter 

Australia and New Zealand. 
ra littie over 


The SCIENTIFIC AMERICAN and 


SC PPLEMENT will be sent fo me year on receipt of £2 cur- 


rent Colonial bank notes. 
Address MUNN & CO., 41 Broadway, corner of Franklin Street, New York. 





NEW YORK, SATURDAY, NOVEMBER &, 1888. 


Contents. 
(Tilnetrated articles are marked with an asterisk.) 


Hydraulic power company, Lon- 
don ee § 
Infection, domestic 
vehicies o 
agricultural 
engineering 
index of 
miscellaneous... 
o project.great,in Texas % 
arranged 


Alcohol vs. snake poison 
Annatto, cultivation of 
Ant, white, of the Bahamas 
Ants and butterflies < 
Are, projection of the* 

Boats, electrical power 

Boos and publications, new 
Brace. trunk, Rush and Weiabt- 

" a? 


3 
animals as 

. wo 
ae 
+’) 
31 


Inventions, 
Inventions, 
Inventions, 
Inventions, 
Irrigatio 
Lamp, incandescent, 
for projection* : 
Law, patent.in America 
Legislation, State,discriminating 
Magnet, Sturgeon's* - 
by means of 


son 
Bui! fers. hints for 
Business and personal 
Cisterns, cylindrical, capacity of. 45 
Clarifying i> 
Collision, another, 
ocean steamers 
Condaits, telephone 
Dam, floating scouring, 
ed® 


bet ween 
0) Magnetization 
spirals* 
improv- ; Maine. new war ship . 
Sh, 27 | Naval volunteer defense.... 
Notes and queries 
Photographic notes ‘ 
Physics, simple experiments in* 
Pipes, gas, frozen, how tothaw . 2 
Port Arthur. 
Ribbons, type writer : , 
Kinles for fat people and for lean 3 
Skeleton, urns* % 
| Telephone, American Bell Co., 
wz United States vs . i 
Thingvalia, after collision with 
| the Geiser* 
| Torpedo and other fast ships, 
| Wheel, paddle, horizontal, 
Kirach's* acarece K 
Whetstunes, public building 


Dam, substantial 

Defense. harbor, novel scheme 

advertising, autumatic, 

x 

Disaster, marine, remarkable* 

Drill, rock, Kilpatrick's* 

Experiment, Aragzo* 

Explosion of a petroleum steam- 
er at Calots, France oe 

Gas works in a cold climate x 

Gases. compreasipility of 

Grapes in Chautauqua County, 
New York 

Hammers, five heaviest aT 

Heater, water, Harrington's* 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 673. 


For the Week Ending November 24, 1888. 
Price 10 cents. For eale by all newedealers 
PAGE 
of Variation in Organic Forms.—By C. 


f Prof. Riley's memorable paper 
. WS 


i. BIOLOGY On the Causes 
Vv. Ritey 


on the subject 


The ecootinuation 


of Darwinism 


ENGINEERING 
quid fuel burning in England 


Ul. CIVIL AND MBCHANICAI Liquid Fuel on 


Locomotives, —Resuits obtained in! 


The apparatus, and tabular statement nomies of the 


wie 


f the ec 
process.—7 illustrations 

The Development of Rallways in England.—By F. MCDERMOTT. 

A most elaborate and graphic account of the titular subject, 
with numerous illastrations of the early forms of vehicles used 
on railroads and persoral anecdotes of their introducers.—21 illus- 

. wis 

if the Boston Heating Company.—By A. V. Annor. 
of thie article, deseribing the distribution of hot 
water at high pressure. —4 illustrations 

The Use of Seton in the Construction of Ports 
of coretructing jetties, with detalis of the mode of construction 
of each kind.—4 tilustrations wr5l 


trations 
The Plant 
4ontineation 
wat 
Four methods 


Il. ELECTRICITY.—Introductory Address on the Flectromotive 
Properties of the Human Heart.—By Avovcetus D. WALLER, 
M.1).—A curious and unique investigation onthe electric action 
ofthe homan heart, with details of numerous typical experi- 
menta,-7 illustrations 

The Lippmwarn Magnetometer 
termining the intensity of the magnetic field by simple inspection. 
—-4 tlustrations - Wii 


1074 


IV. MISCELLANBOUS.- Beauties In Competition.—The exhibition 
of Continental beacties in the Casino at Spa soe 000 
lee Cutting In the Valley of Jouwx.—Graphic account of the ice 
cutting operations in Burope, with views of the ice houses and 
hoisting apparatas.—? i!lustratfons 
The Beauty Show at Spa.—Notes of the awards of the jury at 
this exhibition, with portraits of the winners.—6S illastrations WT 
Thimonnier, Inventor of the Sewing Machine.—A romance of 
invention.—The sewing machine of 1®W.-.1 illustration ovcee 108 


Vv. PHYSICS.-A New Air Pyrometer.—By Prof. J. Wtmonen.—An 
elaborate account of an instrument designed for the accurate de- 
termination of high temperatures, with full details of the requisite 
calculations and stardardization of the same. —-6 |llastrations 

Recent Progress in the Use of Concave Gratings for Spectrom 
Analysis. By Prof. H. A. RowLAND.—Ioteresting details of the 
difficulties of constructing a grating and the advantages obtained 


1 tlhustration.. 105 


by the use of the improved ones. 


tome | At the Navy Yard in Brooklyn. 


Scientific American. 


ANOTHER COLLISION BETWEEN OCEAN STEAMERS. 

On the 10th inst., at noon, a collision took place near 
Sandy Hook, the entrance to New York harbor, be- 
tween the large Cunard steamer Umbria, outward 
bound, and the Iberia, a smaller trading steamer, in- 
ward bound. The accident took place at noon, during 
afog. The Umbria struck and completely cut off the 
stern part of the Iberia; but the latter continued to 
float for nearly thirty hours, and then sank. Noeffort 
appears to have been made to tow the wreck into port, 
although there was ample time todo so. Nolives were 
lost. The blame is charged upon the Umbria, owing 
to her dangerous speed at the time—17 knots per hour. 

Accidents of this kind are of frequent occurrence. 
They seem to emphasize the importance of adopting 
| proper means for their prevention. These means exist, 
j}and their employment should be made compulsory by 
| law, if owners will not voluntarily put them into use. 

In our paperfor Sept. 11, 1886, we gave illustrations 
of the steamer Florence, then as now engaged in navi- 
gation in thisharbor. The boat is provided with the 
marine brake, a device consisting of a couple of extra 
rudders hinged so as to fold under the stern, but 
eapable of instantaneous action, and opening by the 
mere pull of a trigger in the pilot house. These brakes 
have a most powerful effect. In the trials made by 
the government engineers, they certified that the boat 
when running at full speed was stopped in 22 seconds, 
and in a space of less than her length. When the en- 
gine was backed at the same time the brakes were 
sprung, the vessel was stopped within a distance of 35 
feet, and made to move back, all within the time of 12 
seconds. 

In view of remarkable facts like this, it would seem 
| to be manifestly to the public interest that thorough 
| trials of these devices should be made on some of our 

war vessels. We hope the matter will receive attention 
when Congress meets, and that a suitable appropria- 
tion will be made. The subject is one of great import- 
ance. Hardly a collision can be named but might 
| have been prevented had the apparatus been in use. A 
glance at the engraving on our present first page shows 
what every steamer is liable to, by collision, which 

ordinarily sends them to the bottom 
- + Ore ——__—_— 

TORPEDO AND OTHER FAST SHIPS. 

In the ScrENTIFIC AMERICAN of November 3 last 
we gave illustrations of the new American torpedo 
boat Vesuvius, which carries the novel pneumatic guns 
and discharges torpedoes loaded with nitro-glycerine. 
We learn that on a recent trial trip the Vesuvius at- 
tained a speed of 27 miles per hour. If this is so, our 
navy department is at last to be congratulated in soon 
possessing one vessel, small though it is, capable of 
steaming about as fast as any other in the world. A 
new torpedo boat, called the Empong, builtin England, 
has lately been delivered to the Datch government. 
1,200 h. p. Speed on trial trip, 274¢ miles per hour. 
Built by Yarrow & Co., and provided with Yarrow’s 
water-tight ash pan arrangement, which may be briefly 
described as follows : 

In torpedo boats, owing to their narrowness of beam 
in order to secure speed, it is essential that all the 
weights be kept as low as possible to insure stability, 
and for this reason the grate must of necessity be very 
close to the bottom of the hull ; consequently a very 
sinall amount of water entering the stokehole, from 
damage through shot or accident, is enough to ex- 
tinguish the fire, thus leaving the boat helpless. By 
the above system the entire fire box and furnace is in- 
closed, as it were, in a complete envelope or casing, the 
upper part of which extends well above the water line, 
and all the air required for combustion has to pass 
over the top edges of this casing before finding access 
to the furnace. It will be evident that, if the water 
gain access to the boiler compartment, and if the 
pumping arrangements fail, or are not sufficiently 
powerful to keep it under, it will rise inside the boat 
to the same level as the surrounding water, but in spite 
of this the air supply to the furnace will be free, and 
the fire can be maintained burning. It has been found 
by actual experiment that in such a contingency, and 
|after the firemen have been driven out of the stoke- 
hole, the boat will maintain its steaming powers for a 
run of four hours, at an eleven knot speed, which 
might enable it either to reach a port or elude capture 
by the enemy. 

Our new ships of war now in process of construction 
are being built, for the most part, after English plans 
and drawings, not of the most recent date. Their speed 
will be considerably less than some of the latest Ger- 
man and French vessels. This is to be regretted, as it 
is now generally admitted in naval circles that high 














wm speed, the highest attainable, is the first requisite 


for the modern man-of-war. The ship must be equal 
in speed to anything that can be bronght against her, 
otherwise the adversary has a striking advantage. 

As an example, take the armored turret cruiser 
Maine, the construction of which has been commenced 
This ship is to be of 
6,650 tons, 310 ft. long, 57 ft. beam, 8,750 horse power, 
calculated speed 1914 miles per hour. How slow and 
old-fashioned this boat is likely to be will be under- 
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stood in view of the fact that the Germans already 
have atloat such vessels as the armored cruiser Greif, 
2,000 tons, 5,400 horse power, speed 23 knots, or almost 
27 miles per hour. 
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Domestic Animals as Vehicles of Infection, 

It is reported from Chicago that a by no means in. 
considerable local outbreak of scarlatina has been 
brought about by a cat, which acted as the means of 
conveying the infection. It has long been known that 
almost anything which can serve as a vehicle for carry- 
ing the desquamating epithelium of scarlatina patients 
may act as an intermediary between sick and healthy ; 
and although recent study of the specific fevers tends 
to show that the period in which these diseases are 
most likely to be communicated is the acute stage 
rather than that of convalescence, it must be admitted 
that some of these diseases can be conveyed by such 
methods as the reception and subsequent discharge of 
infectious material from the coat of a cat nursed by 
patients. But that anything like an outbreak of 
scarlatina should be directly brought about by such a 
cause is contrary to experience, which goes to show 
that this disease is not often communicated from one 
person to another through the agency of a third party 
who is free from the disease ; and it is far more prob- 
able that any extension of scarlatina in the case re- 
ferred to was due to infection contracted directly from 
the first person to whom the disease was conveyed. 
But our main object in referring to the incident is to 
draw attention to the fact that the domestic animals do 
constitute a distinct danger to man, in so far as some of 
the specific infectious fevers are concerned. As yet we 
know nothing about any disease in the cat which can 
lead to scarlatina in the humpan subject. But it is pro- 
bably highly different as regards diphtheria, for a 
number of instances have been placed on record in 
which, while diphtheria has been prevalent in the 
human subject, a similar if not the same disease has 
been ascertained to exist among cats, and it is certain 
that in some prevalences there has been close associa- 
tion between the human sick and the affected animals. 

We are at present only just on the borderland of a 
wide subject—namely, that of the relationship of dis- 
eases of the lower animals to diseasesin man; and we 
may possibly Jearn hereafter that, apart from the 
origin of infective diseases in the lower animals, the 
latter may serve as media for communicating infections 
to an extent as yet not understood. Certain it is that 
the manner in which dogs, cats, and other domestic 
animals are at times fondled by those to whom they 
belong, and to whom they become attached, is not free 
from risk.—Lancet. 

cnneemniiaheneentasteeelip tiation. 
The New War Ship Maine. 

At the Navy Yard, Brooklyn, N. Y., work has been 
commenced on the construction of the twin-serew 
armored turret cruiser Maine, and immense amounts of 
material and plant have been delivered. This vessel, 
the largest ever built at the Brooklyn yard, will be of 
6,650 tons, and in general appearance will resemble the 
Brazilian cruiser Riachuelo, but will be larger and 
more fully equipped. The ship was designed by Com- 
modore T. D. Wilson, Chief of the Bureau of Con- 
struction and Repair, and his plans were accepted 
after considerable discussion and investigation. The 
Maine will be 310 ft. long between perpendiculars, 57 ft. 
beam, 214¢ ft. draught, built of steel, with cast steel 
stem, stern, post and rudder frame. There will be 174 
water-tight compartments, and even should the ex- 
tremities above the under-water steel protective deck 
be shot through and through, the remaining buoyancy 
would be sufficient to insure floating and fighting 
capability. The armor belt will be 11 in. thick. The 
main battery will consist of four 10 in. guns, throwing 
500 Ib. projectiles, mounted in pairs, in tarrets 1044 in. 
thick, also six 6 in. rifled guns. The guns can be fired 
directly ahead and astern, and the latest appliances 
for handling them will be fitted. The secondary bat- 
tery consists of twenty-one Hotchkiss rapid-firing and 
revolving guns and four Gatling guns, grouped to se- 
cure a heavy concentrated fire. There are also to be 
four torpedo launching tubes above water and three 
below, but the type of torpedo is not yet determined 
upon. The engines will be of 8,750 horse power, capa- 
ble of driving her at seventeen knots an hour, and she 
will have great coal-carrying capacity. She will be 
bark-rigged, with armored tops, and will earry a com- 
plement of 30 officers and 444 men. 

ince: oo 
Naval Volunteer Defense. 

A public meeting was lately held at Brighton, pre- 
sided over by the mayor, in support of the Naval 
Volunteer Defense Association. Earl Cowper, as presi- 
dent of the association, gave an address, in which he 
explained its objects in detail. He said it was started 
three years ago, when there were grave fears of the 
possibility of a war with Russia, and their object was 
to organize and encourage local volunteer efforts in 
the defense of the coasts. If in the time of war priva- 
teering were to be again introduced, the consequence 
would be most serious. The best means of defense 


was to have quick-firing guns on fast steamers. 
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The court is of opinion that if Bell was aware at the 
time he procured his patents that the same matter had 
been previously discovered and put into operation by 
other persons, he was guilty of such a fraud upon the 
public that the monopoly which these patents grant to 
jand selected for his cabinet was the Hon. Augustus H.| him ought to be revoked and annulled. The fraud 
Garland, of Arkansas, who was appointed Attorney-| alleged, it says, is precisely the fraud which would be 
General, and he still exercises the high functions of pre-| committed in a case of the kind set forth. It is the 
siding officer over the Department of Justice. | fraud of obtaining a patent for an invention of which 

A few weeks after the new minister had taken his | the party knew he was not the original inventor. This 

seat, it was announced that under the authority of the priority of invention is absolutely necessary to the 
Department of Justice a suit had been instituted by the | right to have such a patent granted, and can in no 
United States government against the American Bell | case be dispensed with. 
Telephone Company, to recall, repeal, and annul Bell's} There can be no question that if the bill be taken as 
telephone patent 174,465, granted March 7, 1876, on the | true, there is enough in it to establish the fraud in the 
ground, among other things, of fraud in the issue of | procurement of the patent and to justify its cancella- 
the patent. tion if the court has jurisdiction to do so. 

It was then also made public that the Hon. Mr. Gar. | The court then proceeds to take up the most im- 
land, the Minister of Justice, was interested to the ex-| portant feature of the demurrer, the second ground, 
tent of one million dollars as proprietor in the stock of | which alleges that the bill does not show any power or 
the Pan-Eleetric Telephone Company, the instruments | authority, and that no power or authority in law ex- 
used and belonging to the company being the patented | ists, in any person or party or any court, to bring or 
inventions of J. Harris Rogers, granted in 1881. 
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nited States vs. the American Bell Telephone 
Company. 


AN IMPORTANT DECISION BY THE SUPREME COURT. 


When the present administration came into office in 
1885, among the eminent men whom President Cleve- 


The U 





These | entertain the suit. 

instruments were claimed by the Bell people to be in-| It will be observed, says the court, that this broad 
fringements on the Bell patent, and the Bell company assertion admits that a party may practice an inten- 
had at this time brought suits and sought to obtain an | tional fraud upon the officers of the government who 
injunetion to prevent the further use of the instru-|are authorized and whose duty it is to decide upon his 
ments. In one of these suits one of the reasons alleged | right to a patent, and that he may by means of that 
by the defendants why the injunction ought not to be| fraud perpetrate a grievous wrong upon the general 
granted was that the United States government had | public, upon the United States, and upon its represen- 
begun a suit to annul the Bell patent. Nevertheless, | tatives. It admits that by prostituting the forms of 
the cireuit court granted the injunction. law to bis service he may obtain an instrument bearing 

The same lawyers that acted for the Pan-Electric | the authority of the government of the United States 
Telephone Company, in which Attorney-General Gar- | entitling him to a monopoly in the use of an invention 
land was so heavily interested, were by his authority | which he never originated or a discover which was 
to act for and on behalf of the United States govern- | made by others, and which, however generally useful 
ment in prosecuting the suit against the Bell Telephone ‘or even necessary it may become, is under his absolute 
Company, and since that time this fight against the | and exclusive control, either as to the use it may be 
Bell company has been carried on at the expense of | put to oras to the price he may charge for it during 
the United States, the Pan-Electric lawyers being paid | the life of the grant. 
out of the treasury of the United States. It assumes that the government, which has thus been 

Such in brief is a sketch of the origin and pushing | imposed upon and deceived, is utterly helpless, and that 
of the suit in which the United States government | it can take no steps to correct the evil or to redress 
stands as the plaintiff and the American Bell Tele- | the fraud. If such a fraud were practiced upon an in- 
phone Company is the defendant. dividual, he would have a remedy in any court having 

After sundry legal delaying dodges on the part of the | jurisdiction to correct frauds and mistakes and to re- 
Bell company the case was brought to a hearing in the | lieve against accident, but it is said that the govern- 
United States Cireuit Court in Massachusetts, before ment of the United States—the representative of sixty 
Judges Colt and Nelson. The main charge presented | millions of people, acting for them, on their behalf, 
on the part of the government was that Bell’s patent and under their authority—can have no remedy against 
was procured by fraud and that Bell was not the first | a fraud which affects them all and whose influence may 
inventor of the telephone. be unlimited. 

The Bell company, through its attorneys, waiving| It would be a strange anomaly in a government or- 
for the time any answer to the allegations made in the | ganized upon a system which rigidly separates the 
government's bill in equity, filed a demurrer, in which | executive, legislative, and judicial branches to hold 
they asserted that the United States had no right, in| that in that department there should be no remedy 
the absence of a specific statute granting that power, | for such a wrong. In the case of land patents this 
to bring a suit to cancel a patent for an invention. | court has repeatedly held that the circuit courts of 
They declared that such a suit could only be brought ‘the United States have jurisdiction to set aside land 
by a private party, and not by the government. The patents for fraud. These cases establish the right of 
Cireuit Court sustained the Bell company’s demurrer, | the United States to bring suits in its own courts to 
and refused to entertain the government’s bill. From | be relieved against fraud committed in cases of a class 
that decision the United States took an appeal to the | exactly similar to that charged in the present case. It 
Supreme Court, which, on November 12, 1888, through | is also to be observed that in those cases there is no 
Justice Miller, reversed the decision of the lower court | express act of Congress authorizing such procedure. 
in a long and elaborate opinion, from which we make Furthermore, there is a striking similarity in the lan- 
the following extracts : | guage of the Constitution relating to patents for in- 

After a review of the case, the opinion says that the vention and for land. The powers, therefore, though 
defendant demurs generally to the whole bill, and in exercised by different officers, are of the same nature, 
that demurrer objects to specific portions of the bill, | character, and validity. 
and it may be very doubtful whether these are not so| The court then proceeds to a consideration of the 
mixed up in the same pleading as to make the demur- objection raised by the Bell company that such a pro- 
rer void so far as it relates to such parts of it. As the | ceeding as the present one must be brought in a com- 
main questions in the demurrer, however, relate to|mon law court and not in a court of equity. The 
matters which go to the merits of the whole bill, they | elaborate argument of the counsel for Bell to show 
are probably all that it is necessary to consider here. | that the English course of procedure, upon which our 
The court then takes up the three grounds of demur- | judicial system is based, required that the case should 
rer. The first ground, the question of multifarious- be brought in a common law court is reviewed, and is- 
hess, the court does not think needs much considera- sue is taken with the conclusion reached by the Bell 
tion, company’s lawyers. The course of English jurispru- 

The court, then, skipping for the time being the se- | dence, however, the court says, can have little force in 
cond ground, takes up the third ground of demurrer, | limiting or restricting the measures of the government 
which is that the bill does not set forth any fraud in | of the United States. There is in thiscountry no king. 





the procuring of said patents. On this point the court 
says that the bill alleges that Bell knew at the time of 
filing his application for the patent of March 7, 1876, 
that he was not the first inventor, as the law required 
he should be; that the statements made by Bell in his 
application constituted deception and fraud upon the 
sovernment, and did deceive complainant and cause 
complainant to deliver the patent to Bell, which would 
hot otherwise have been done; that in his application 
Bell misled the Patent Office by a statement that his 
invention was for “an improvement in telegraphy,” 
and especially fora patent for a method of “ multiple 
telegraphy,” and that he carefully and intentional- 
ly refrained from any expression which would lead to 
the idea that his invention was to be used as a tele- 
phone or was capable of such use. The bill also 
described certain discoveries which anticipated Bell's 
Patent, and which it is declared rendered it void, and 
further states that he practiced fraud upon various 
hamed persons, 





No man possesses a prerogative right, and patents do 
‘not proceed from the President, but from the United 
‘States. The seal by which patents are made valid is 
that of the Patent Office, as authorized by Congress, 
and is not that of the President. The granting of a 
| patent is a quasi-judicial proceeding, not subject to be 
‘repealed by the President, the Secretary of the In- 
| terior, or the Commissioner of Patents when once is- 
Lene If an application for a patent is denied by the 
| Commissioner of Patents, the case may be taken to the 
| Supreme Court of the District of Columbia by author- 

ity of a statute of Congress, and the court has author- 
lity to compel the issuance of a patent. The United 
| States, in the present case, is under an obligation to 
| protect the public from the monopoly secured under a 
patent alleged to have been procured by fraud. 

The United States by issuing the patents to the Bell 
company sought to be annulled has taken from the 
public rights of immense value and bestowed them 
‘upon the patentee. The government and its officers, 








321 





acting as the agents of the people, have taken from 
them valuable privileges and conferred them upon the 
patentee. These privileges constitute a property so 
large that nobody has been able to estimate its value. 
In argument it has been stated at $25,000,000. This 
property has been taken from the public and conferred 
upon the patentees by one of the departments of the 
government under the forms of law, but it is charged 
to have been done because the officers of the govern- 
ment were deceived and misled by the patentee. That 
the government, authorized both by the Constitution 
and the statutes to bring suits at law and in equity, 
should find it its duty to correct this evil, to recall 
these patents, and to give a remedy for this fraud is so 
clear as to need no argument, and the proper remedy,- 
it seems to the court, is the one adopted by the govern- 
ment in this case. 

In conclusion, the court says : We think the doctrine 
that the United States is not entitled to obtain the 
cancellation of an instrument obtained from it by 
fraud—an instrument which affects the whole public, 
whose protection from such a fraud is eminently the 
duty of the United States—is not sound. The decree 
of the circuit court of Massachusetts dismissing the 
government’s bill is, therefore, reversed and the cause 
remanded to that court with directions to overrule the 
demurrer, with leave to the defendants to plead or 
answer, or both, within a reasonable time to be fixed 
by that court. Opinion by Justice Miller. 

There was a large crowd present in the court room 
in anticipation of the decision in this case. A great 
deal of interest has attached to the case, and both sides 
have been represented by an able array of counsel, 
Judge Thurman, Solicitor-General Jenks, and Jeff 
Chandler being among the attorneys representing the 
government, while Messrs, Storrow and Dickerson, who 
have represented the Bell company in all its litigation 
for years, appeared in behalf of the telephone com- 
pany. 

The stock of the Americar Bell Telephone Co. fell 
several points onthe market as soon as the result of 
the decision was made known. It is claimed by the 
Bell people that all the evidence which it is possible 
for the government to produce against the Bell patents 
has been already heard by the Supreme Court and 
decided to be of no value; such, for example, as the 
prior invention of the telephone by Reis, Gray, Hol- 
com, Meucci, Drawbaugh, and others. This may be 
true, and yet it by no means follows that the court 
may not reach a different conclusion if a new, more 
clear, and better presentation of the evidence can be 
had. The Bell folks were sure of « favorable decision 
in the present case ; but instead thereof met with an 
ignominious defeat. 

There is, moreover, one item of new evidence which 
is likely to be brought forward as bearing on the sub- 
ject. We allude to the patent granted to Royal E. 
House, May 12, 1868, for a phonetie telegraph nearly 
eight years prior to Bell's patent. These devices are 
constructed upon the same principle ; in both of them 
the famous ‘‘undulatory current” is found, and even 
the form of apparatus employed by the respective in- 
ventors is very nearly the same. If we throw aside the 
earlier Reis telephone, then House was the prior in- 
ventor of the device shown by Bell, and was entitled to 
the broad claim granted March 7, 1876, to Bell, namely : 

“The method of, and apparatus for, transmitting 
vocal or other sounds telegraphicaily, as herein 
described, by causing electrical undulations, similar in 
form to the vibrations of the air accompanying the 
said vocal or other sounds, substantially as set forth.” 

House’s prior instrument is capable of vocal trans- 
mnission just as described in Bell’s above claim ; and if 
this is so, it necessarily follows, the issue of said claim 
to Bell was illegal, and therefore must be held to be 


void. 
a oe #@&} 3 3~=— — — 


Patent Law in America, 


At a recent meeting of the Inventors’ Institute, Lon- 
don, the chairman, Adwiral Selwyn, stated that the 
American government prosecuted and punished men 
who infringed patents, and the inventor was put to no 
expense in the matter. The admiral is sadly mistaken, 


as our inventors know by sad experience. In this 








country the inventor is obliged to prosecute infringers 
at his own expense, and the way the prominent patent 
lawyers pile their charges upon hit is frightful. Pa- 
tent law business in this country is a most profitable 
branch of the legal profession. Every patent lawyer 
of anysnote is rich and enjoys a large income. 





In Philadelphia the Bell Telephone Company is 
building a conduit three feet wide through the main 
streets and avenues of the city, which will contain fifty 
8 inch iron pipes and fifty wooden tubes laid in cement, 
with a capacity of 100 wires each, a total of 10,000 wires. 
Connection will be made with each block by a branch 
running from amain conduit to the middle of the 
block, and in nearly all the blocks there are small 
streets and alleys in which the distributing poles can 
be conveniently erected, leaving the main streets en- 





tirely free from wires, 
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AN IMPROVED WATER HEATER. | point rests at the base of a drill hole, the hand wheel | 
A heater to be set in a trough or tank holding | of the feed rod is turned to advance the drills down- 
water, to heat the water to any desired degree, as drink | wardly and outwardly, while the implement is re- 
for stock, or for tempering milk, ete., as required | volved by means of the handles fixed in the top pieces, 
about a farm or house, is illustrated herewith, and to enlarge the base of the hole. 
has been patented by Mr. Herbert E. Harrington, of - —a rm 
The London WMydraulic Power Company. 
Water power for driving lathes, sewing machines, 
printing presses, elevators, electric light machines, etc., 
is supplied by the above company with much success. 
The demand upon the mains of this company is con- 
| tinually increasing. The company has only been estab- 
lished five years, and already it has been found neces- 
sary to build a second pumping station at Millbank 
Street, Westminster, in addition to the central one at 
|Faleon Wharf, Blackfriars. The number of consum-} 
ers is 780, and the weekly consumption of water over 
| 3,000,000 gallons. Nearly thirty miles of hydraulic 
‘mains are at present laid in London, embracing nearly 
\the whole of the City and Southwark, and extending 
| westward to Victoria Station, Westminster, Pall Mall, 
|and Piceadilly. The power is available day and night 
and on Sunday, all the year round, at a pressure of 700 
Ib. per square inch. 











+>+Oore - 
AN IMPROVED TRUNK BRACE. 
A simple and effective device for strengthening 
traveling trunks, that they may better withstand 











HARRINGTON’S WATER HEATER. 


| romgm handling, has been patented by Messrs. George 

. ; |W. Rash and Joseph J. Weightman, and is illustrated 
Walden, Vt. It is made with an outer shell or wall, herewith. A metal loop, consisting of two flat mem. | 
from which leads a smoke flue, a readily removable 


bers, is hinged on top at each end, the members ex- 
covered fire box being placed within the outer shell, 


tending diagonally downward toward each other on 
leither side of the trunk handle. These members are 


whole to be placed in a trough or tank containing | united at their lower ends by a transverse bar adapted 
water. The outer shell is preferably fastened to the 


and its draught flue connected with the outer one, the 


. to be engaged with a fastening device, shown in the 
bottom of the trough, and the fire box is supported small figures, having a locking lever which may be 
therein so as to leave a clear space between it and the | 


sides and bottom of the shell. In one side of the fire 
box is a vertical partition forming an air flue, with an 

opening at the bottom and one higher up into the 3 
fuel chamber, with means for carefully regulating the 
draught, the cover of the fire box being made in two 
parts, a main part fitting the top of the fuel chamber, 
and a smaller segmental portion forming the lid of the 
air flae. The shell bas on its inside a radial, or 
nearly radial, vertically ranging narrow plate, and a 
vertically ranging plate is fixed to the outside of the 
fire box, the arrangement being such that by turning 
the box the draught cirenit may be regulated through 
the heater to the outer flue, the hot products of the 
fuel chamber being thus carried against the entire 
inner wall of the shell, to warm and heat the water in 
the trough. The fire box has a suitable bail by which 
it may be readily lifted from the outer shell, for regu- 
lating the temperature of the water or for recharging 
the fuel chamber at a place distant from the trough. 

- — + . 
AN IMPROVED ROCK DRILL. 

A drill especially designed for reaming out or en- 
larging drill holes at the base, so as to form a cham- 
ber or pocket for the charge, is illustrated herewith, 
and has been patented by Mr. Daniel Kilpatrick, of 
Morning Sun, lowa. The point of the implement 
consists of a cylinder with a central square recess hav- 


swung upward for disengagement of the loop, as shown 
in Fig. 4, while by eugaging the loop with the notch 
} 








ing a circular screw-threaded portion atits upper end, 


RUSH AND WEIGHTMAN’S TRUNK BRACE. 


while from its base are ont ward and downwardly curv- 





ing grooves. In this recess is a piston or drill holder, 
square in cross section, made of two spring steel plates, 
between the lower ends of which are pivoted the 
drills proper, as shown in the two sectional views, while 
the upper ends of the plates are offset, or bent inward, | 
and formed with a round aperture and recess adapted | 
to receive the enlarged pointed head of the lower end 


in the lever, and pressing the latter down into a cen- 
| tral opening and depression in the body of the device, 
| the loop is firmly held in tension against the end of the 
trunk. This brace may also be applied at the front as 
well as the ends of the trunk, and may also be made of 
wire, in the shape of a parallelogram or other form. 

For further information relative to this invention | 


of the feed rod. The shank of the implement may be | address Messrs, G. W. Rush & Co., Bridgeton, N. J. | 
made of gas pipe, with a T-shaped steel top piece, | | 


—_—>-+-2 > _ 
to which is fitted wooden handles, the feed rod ex- Mules for Wat People and fer Lean 
. 





tending through a central threaded aperture of the top | 
piece, and having a threaded upper portion terminating 
in a hand wheel. The implement being inserted until its 


To increase the weight : Eat, to the extent of satis- 
fying a natural appetite, of fat meats, butter, cream, 
milk, cocoa, chocolate, bread, potatoes, peas, parsnips, 
carrots, beets, farinaceous foods, as Indian corn, rice, 
tapioca, sago, corn starch, pastry, custards, oatmeal, 
sugar, sweet wines, andale. Avoid acids. Exercise as| 
little as possible; sleep all you can, and don’t worry or 
fret. 

To reduce the weight: Eat, to the extent of satisfy- | 
ing a natural appetite, of lean meat, poultry, game, | 
eggs, milk moderately, green vegetables, turnips, suc-| 
culent fruits, tea or coffee. Drink lime juice, lemonade, | 
and acid drinks. Avoid fat, butter, cream, sugar, | 
pastry, rice, sago, tapioca, corn starch, potatoes, 
carrots, beets, parsnips, and sweet wines. Exercise | 
freely.—Kansas City Medical Index. 

ettsilanidils ew : 

THE large stones at the base of the Gate City 
National Bank building are smooth and soft. and 
make excellent whetstones. This fact has become 
known to a great many citizens and small boys, and it 
is no uncommon sight to see a half dozen persons | 
standing near the building sharpening their knives. 
Whenever two men stop at the bank corner to hold a 
conversation, out come their knives, and the sharpen- 
ing goes on as long as the talk lasts.— Atlanta Journal. 


| 
| 
} 
| 











KILPATRICK’S ROCK DRILLING IMPLEMENT. 


AN IMPROVED ADVERTISING DEVICE. 

A novelty in the advertising line has been patented 
by Ed. C. Magnus, 244 and 246 East Randolph Street, 
Chicago, IIL, and is illustrated herewith. It provides 
for utilizing the jolting or trembling of public convey- 
ances, such as cars, stages, ete., for giving motion to 








MAGNUS’ AUTOMATIC ADVERTISING DEVICE. 


advertisements. The motion is obtained from spring 
supported weights, the vibrations of which are utilized 
in such a way as to produce a great variety of effects. 
The motor consists of one or more weights attached to 
arms or levers, the latter being suspended from very 
elastic springs. A disk or ratchet wheel is actuated 
upon by pawls attached to the arms, but prevented 
from retrograding by a fixed pawl. The arms vibrat- 
ing, the disk willconsequently revolve. The illustration 
shows one way of employing the motive power thus ob- 
tained, the hand holding a ecard being made to alter- 
nately appear and recede through a slit, for example, 
which is effected by a crank pin engaging in one of two 


| parallel swinging arms from which the hand is sus- 


pended. A great variety of other arrangements is pos- 
sible ; for instance, colored disks or geometrical figures 
can be made to rotate, or endless bands of fabric made 


| to move along openings, displaying more advertising 


matter than would, under ordinary circumstances, oc- 
cupy the allotted space, and pictures of any description 
can be thus exhibited. 

2 oe oe 

Discriminating State Legislation. 

The Supreme Court of New Hampshire lately held, 
in the case of the State vs. Wiggin, that a statute fixing 
the price of licenses for the sale of lightning rods at 
$100 to citizens of the State and $500 to citizens of other 
States created a discrimination prohibited by article 4, 
section 2, of the Constitution of the United States, 
which provides that the citizens of each State shall be 
entitled to all privileges and immunities of citizens in 
the several States. 

—_——— 
AN IMPROVED PADDLE WHEEL. 

Horizontal paddle wheels, adapted to vessels of shal- 
low draught, or with variable load lines, have been 
patented by Mr. Richard Kirsch, of No. 7 Wall Street, 
New York, and are herewith illustrated as applied to a 
double-hulled vessel. The wheels have fixed blades radi- 
ating from a central drum and power shaft, and are sub- 
merged. Recessesin the hulls isolate the major por- 
tion of the wheels, while a minor portion of the drums 
with a corresponding number of blades project into 
the open water. The two straight sides of the hulls 
inclose a waterway undisturbed by the wave of pro- 


| gression which follows the curved outsides of the hulls, 
and the wheels operate in undisturbed water. The 


drums of the wheels are made to project sufficiently to 
compensate for the slip of the wheels, so that, by nar- 
rowing the channel where the slip oceurs, the normal 
water level may be maintained throughout the chan- 
nel. 


j 
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KIRSCH’S HORIZONTAL PADDLE WHEEL, 
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SIMPLE EXPERIMENTS IN PHYSICS. 


BY GEO. M. HOPKINS, 


— 





As a means of illustration, nothing can excel projec- 
tion by means of a good optical lantern. Not only can 
pictures and diagrams be shown clearly toa large as- 
semblage, but apparatus of various kinds may be pro- 








Fig. 1—ARAGO EXPERIMENT. 


jected on a mammoth seale, many chemical actions 
mav be exhibited, the phenomena of light, heat, elec- 
tricity, and magnetism may be shown in various ways. 
In fact, there is seareely a branch of physics that may | 
not be illustrated in this way. The lantern is becom- 
ing deservedly popular in colleges and schools and for 
private use. Besides being of great use for general in 
struction, it affords a means of rational amusement and 
entertainment. 

A poor lantern, like any other inferior piece of ap-| 
paratus, is undesirable. An instrument for scientific 
work should have a triple condenser, a rectilinear ob- 
jective, a swinging front for the vertical attachment, a 
calcium or electric light, polariscopie and microscopic 
attachments, an erecting prism, and an alum or water 
tank. Such an instrument may now be purchased for 
a reasonable price, so that there is no economy in mak-| 
ing one’s own instrument. It will, however, be found 
advantageous to make the attachments. 

A simple way of illustrating Arago’s experiment 
showing the magnetizing effect of an electric current 








| 











Fig. 2.-MAGNETIZATION BY MEANS OF SPIRALS. 


on soft iron, is represented in Fig. 1. The lantern to 
which this and other pieces of apparatus are adapted 
is provided with two rods projecting from the front of 
the instrument and connected with binding posts, 
which in turn are connected with a battery or dynamo. 
The base of this apparatus is furnished with spring | 
clips for engaging the conducting rods of the lantern. | 
To the upper ends of two posts rising from the base are | 
attached the extremities of a copper wire, which is bent | 
into spirals at its fixed ends. The wire is bent twice at | 
right angles, and is curved downwardly between the 
arms extending from the spirals. Theends of this wire 
are connected with theclips. On the base below the 
curved part of the wire is placed a box well filled with 
The box and the wire are projected on the 
The wire 





iron filings. 
screen, an erecting prism being used. 
pressed downward into the filings and withdrawn be- 


Is 





a 


Scientific American. 








fore the current passes, to show that the wire, uninflu- 
enced by the current, is not able to lift the filings. The 
current is sent through the wire, when it is again dipped 
into the filings. This time it will take up a quantity 
of the filings, as shown in the engraving, each frag- 
ment of iron becoming a magnet, which tends to place 
itself at right angles to the current. When the current 
| is interrupted, the filings fall. 

In Fig. 2 is represented a device for showing the 
magnetizing effect of a helix, also the different results 
secured by helices wound in opposite directions. The 
frame is provided with metal clips for attachment to| 

the rods of the lantern, and two helices, which are op- 

| positely wound with respect to each other, are stretched 
| across the frame. 

The ends of the helices are connected with the clips, | 
so that the current passes from one clip through both 
helices, as indicated by dotted lines, to the other clip. 
The helices are provided with a coating of insulating 
|varnish. A darning needle is placed in each helix, 
and when no current is passing, a magnetized cambrie 









































Fig. 3.-STURGEON’S MAGNET. 


needle, suspended by a fine thread, is held near the ends 
of the needles in alternation. It is drawn toward both 





alike. 

After a current has been sent through the helices 
it will be found that the darning needles are mag- 
netic, but, owing to the opposite winding of the helices, 
corresponding ends will have opposite polarity, as will 
be shown by again presenting the suspended cambric 
needle to the ends of the darning needles. It will be 
attracted by one and repelled by the other. By plac- 
ing a U-shaped piece of soft iron wire in the helices, as 
shown in Fig. 3, the construction of the first electro- 
magnet (Sturgeon’s) is clearly illustrated. In Fig. 4 is) 
shown a device for projecting the incandescent lamp. 
It is suspended from two conductors, and its image is 
thrown upon the screen with a dull light which is just 
sufficient to clearly show the outline of the lamp and 
the black carbon filament. A current is then sent 
through the lamp, when the filament becomes incan- 
descent and shows as a brilliant arch on the screen, 
while-all of the parts of the lamp are distinctly visible. 

In Fig. 5 is shown a method of projecting the elec- 
trie are which has the advantage of showing the car- | 
bons before ‘the are is formed, and also of rendering | 
them visible during the experiment. The lamp con-| 
sists of two wire carbon holders attached to a wooden 
standard and connected with the rods of the lantern, 
as in the cases before described. The carbons are pro- 
jected with a dim light, showing the crater of the 
positive carbon and the point of the negative carbon. 
Then the current isturned on, the carbons are brought 
into contact and separated, forming the arc, the points 
soon become incandescent, and the are light, in full 
operation, is seen on a large scale on the screen. 

These experiments are very striking when seen upon 
a large sereen, the projection of the are and incan- 
descent lights being particularly interesting. 
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EXPLOSION OF A PETROLEUM STEAMER AT CALAIS, 


se _ = a __ — 


Our First Imported Locomotive. 

In our sketch, in September last, of the venerable 
octogenarian, Eli Cooper, engineer on the first railway 
train from Boston to Lowell, it was inadvertently 
stated that the locomotive, the Stephenson, brought 
from England in 1834, was the first locomotive im- 





Fig. 4.-INCANDESCENT LAMP ARRANGED FOR 
PROJECTION. 


ported. The Stourbridge Lion, which is reported as 
having made but one trip, had, however, the prece- 
dence of the Stephenson by some five years. It was 
built at Stourbridge, England, and imported by the 
Delaware & Hudson Cana! Company. Horatio Allen, 
of Orange, N. J., then chief engineer of that company, 
thus speaks of the trial trip, in a note under date of 
January 18 last, addressed to Mr. J. E. Watkins, 
Curator of the National Museum, Smithsonian Insti- 
tution : 

“The locomotive known as the Stourbridge Lion 
was the first locomotive run on this continent. The oe- 
currence took place at Honesdale, Pa., August 9, 1829, 
on the mine railroad of the Delaware & Hudson Canal 
Company. The locomotive was one of three built for 
that company in England, in 1828, under my direction 
as to plans, which were received in the city of New 
York early in the year 1829. Through circumstances 
not necessary to state, I ran the locomotive myself—a 
responsibility I had never undertaken before and have 





Fig. 5.—-PROJECTION OF THE ARC, 


never repeated since. Thus on this first movement by 
steam on railroads on this continent I was engineer, 
fireman, brakeman, conductor, and passenger.” 

2+ Ore . ” 
ROLEUM 8TEAMER AT CALAIS, 
FRANCE, 

On October 16, a few minutes after nine o'clock in 
the evening, the usually quiet seaport of Calais was 
startled by atremendous explosion. The inhabitants 
were terribly startled, the shock to the houses being 
terrific, and many people took to the streets, believing 
that an earthquake had windows being 
broken in all directions, and the gas being suddenly 
extinguished. It was soon ascertained that the ex- 
plosion had taken place on board the Ville de Calais, 
a new vessel of some thousand tons register, which 
had been built for carrying petroleum between Calais 


EXPLOSION OF A PET 


occurred, 





FRANCE. 
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am Scientific American. 
and New York, from which plac ‘ . , 
rived. Por this purpose she bad been fitted with va-| or more copies at one operation with manifold (carbon) 
rious tanks and tubes. She had completed the dis-| paper than to make a second press copy after the writ- 
charge of her cargo the previous day, and at the time | ing is done. 
of the explosion water was being pumped into her bal-| For copying inks, aniline colors form the pigment ; a 
last tanks. Itis supposed that the disaster was caused | mixture of about three parts of water and one part of 
by one of the engineers taking a naked light into the | glycerine, the vehicle; transparent soap (about one- 
hold in order to examine these tanks, thus igniting | fourth part), the corrigent ; stronger alcohol (U. 8. P.) 
the gas which bad generated from the petroleum. The | (about six parts), the solvent. The desired aniline color 











wreck of the 
presented a remarkable appearance 
bered twenty-six hands, but at the time only ten per- 
sons were on board. The captain, with his wife and 
another lady, were in their cabin in the after part of 
intact, as 


Vessei, 


the steamer, and this remained almost 
though nothing 
agining that the accident was so serious until he came 
on deck. The rest of the ship, with the exception of a 
small part of the forecastle, was blown into the air, 
and scattered in all directions, while the sides of the 


vessel were blown clean away. Some heavy pieces of 


had happened—the captain never im- | 


| the Z¥mes correspondent states, | will easily dissolve in the hot vehicle, soap will give the 
The crew num-|ink the necessary body and counteract the hygroscopic 
| tendency of the glycerine, and in the stronger alcohol 


the ink will readily dissolve so that it can be applied in 
a finely divided state to the ribbon, where the evapo- 
ration of the alcohol will leave it in a thin film. There 
is little more toadd. After your ink is made and tried 

if too soft, add a little more soap ; if too hard, alittle 
wore glycerine; if too pale, a little more pigment. 
Probably printer's copying ink can be utilized here 
likewise, because every one now has the means to mod- 
ify and correct it to make it answer the purpose. I 


machinery were hurled three-quarters of a mile or more. have not tried it, because I am opposed to copying 


Almost simultaneously with 
cloud of black smoke and debris rose into the air, and 
burst into a column of flame of great height—the hull 
becoming a mass of flame, which was not extinguished 
until the next morning. Three persons lost their lives, 
one of the engineers, one of the ship's officers, and a 
seaman. Considering that the dock was full of timber- 
laden shipping, and that the quays were laden with 
log is marvelous that the disaster was not far 
greater. Our illustration is from a sketch forwarded 


s if 





the explosion, a huge | inks. 


Users of the type writer should so set a fresh ribbon 


| as to start at the edge nearest the operator, allowing it 
to run back and forth with the same adjustment until 


exhausted along that strip ; then shift the ribbon for- 
ward the width of one letter, running until exhausted, 
and soon, Finally, when the whole ribbon is exhausted, 
the color will have been equably used up, and on reink- 


| ing, the work will appear even in color, while it will 
look patehy if some of the old ink has been left here 


by Mr. Frank Merridew, of the British and Foreign | and there, and fresh ink applied over it. 


The Graphic. 
osm 
Type Writer Hibbons, 


iIDOR FURST 


Library, Boulogne 


BY 


According to the directions here given, I have done 
nearly all the reinking of my ribbons for more than 
seven years, and I am sure, if the reader should fail, it 
will be due to inattention on his part to some of the 


The ever recurring query as to reinking type writer | principles laid down.—American Druggist. 


ribbons has been kindly referred to me by the editors 


of this journal 

In treating of this question the second time, I shall 
endeavor to put whatever knowledge I possess regard- 
ing it into such form as will enable any person of aver 
age skillto make an ink suitable for any particular 
style of ribbon and apply it. I mean to illustrate the 
principles involved and how to meet the various re 
quirements. My reason for doing this, rather than to 
give a specific formula to be followed in every instance, 
is that often an experimenter has already produced an 
ink which lacks only some correction to make it en- 
tirely suitable; for ‘‘there are many ways leading to 
Rome.” Besides, ao ink which may have been suitable 
at one time may fail at another, because used under 
different conditions, and once a person knows how to 
correct a defect, the ink may be made to answer all 
purposes. 

The constituents of an ink for type writer ribbons 
may be broadly divided into four elements: 1, the pig- 
nent the vehicle ; the corrigent ; 4, the solvent. 
The elements will differ with the kind of ink desired, 
whether permanent or copying. 


9 


Permanent (Record) Ink.—Any finely divided, non- | 


| 


| 


— ——E——eE—————— 
The White Ant of the Bahamas, 


Charles J. Maynard, Newtonville, Mass., in the red 


number of Psyche, a publication issued under the 
auspices of the Cambridge (Mass.) 
Club, says that among the many objects of interest 
that engage the attention of the naturalist on the| 
Bahamas, perhaps the most striking are the nests of 
the white ants. The first that I saw was in the vi- 
cinity of Nassau in a cultivated field. It is the custom 
among the natives upon clearing away any portion of 
the low growth of trees that oceupy the land before 
it is tilled, to leave certain ones, which serve for bean 
poles, or as a support for the stem of the yam, which 
climbs to a considerable height. The tree usually se- 
lected is the gumbo limbo, that has long naked 
branches, the twigs of which are only scantily supplied 
with leaves. These trees are so very often chosen by 
the ants as a support that it is not infrequent to see 
two or three nests in one field placed on them. The 
color of these domiciles is nearly black, and as they are 
often ofa large size, they form conspicuous objects, 
}even when seen from a distance. 

| The nest of which I have spoken was placed upona 
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e she had lately ar-| ments*of value; third, because it is easier to write two| high and about the same width, of varying length, 


opening into others in many directions. Thus the whole 
| system forms an exceedingly complicated labyrinth, 
| the clew of whichis difficult to find, but which ap- 
pears to be perfectly understood by the insects. From 
'the nests to the ground, and wherever the passages 
cross rocks the surfaces of which are exposed (and this 
| frequently occurs even at a considerable distance from 
the nests), the roadways by which the ants travel are 
always covered. These thoroughfares are of sufficient 
width to allow the insects to pass freely at all points, 
and upon breaking down any portion of a galiery 
they may be seen hurrying in both directions. 

Whenever their passageways are broken open, some 
of the ants at once begin to repair it, and this brings 
me to the material used in building, and the method 
of depositing it. Fibers, gathered from dead wood, 
leaves, ete., and mixed with enough earth to give it a 
dark color, form the principal portion of their building 
material. How this is applied was for a long time a 
mystery to me, for, although I had seen many hundred 
nests, it was not until December 19 of last year that I 
chanced upon one of them upon which visible labor 
was being performed. I was passing a nest that stood 
on the margin of a field on Andros, when, attracted 
by its size, it being the largest that I had ever seen, 
measuring six feet in height by four and a half in dia- 
meter, I turned aside to examine it, and perceived 
that a circular piece some six inches in diameter was 
being built on one side. Something over two inches of 
the outer margin of this portion had been completed, 
leaving a circular hole in the center. On this portion 
the ants were at work, standing around the unfinished 
margin as close together as possible without interfering 
with one another's movements. The workers are con- 
stantly changing. As one disappeared another took its 
place. Upon appearing, each ant had its jaws filled 
with building material, and as it reached the wall it 
turned and exuded a drop of mucilaginous fluid from 
the abdomen, then whirled instantly about and de- 
posited its fibers upon it as it lay on the wall, mixing 
and moulding the mass with its jaws. This pulp had 
about the consistency of papier mache, and was readily 
manipulated, forming a wall of about the thickness of 
heavy writing paper. This hardens rapidly, but re- 
mains pliable for some time ; thus the walls on the ex- 
treme outer edge of the newly erected portion could be 
bent without breaking, whereas the older portions are 
quite brittle. 

As the orifice on which the ants were employed grew 
smaller, fewer and fewer could find room, yet there was 
no crowding, each keeping his accustomed distance 
from his fellows. So one afteranother they disappeared, 
as I watched, until but one was left to complete the 
minute hole remaining. 

These ants are very destructive to buildings, especi- 
ally to the small houses of the negroes, and when they 
have once obtained a foothold the house is doomed. I 
knew of a small house in the neighborhood of Nassau 
that had not been occupied fora year or two, that was 
two-thirds devoured by them. There was a nest on 
the roof, supported by the rafters, around which all the 








fading color way be used as the pigment, vaseline is the | limb some three feet from the ground, was about four| shingles had disappeared, while others were much 


best vehicle, and wax the corrigent. In order to make 
the ribbon last a long time with one inking, as much 
pigment as feasible should be used. Suppose we wish 
to make black record ink. Take some vaseline, melt 
it on a slow fire or water bath, and incorporate by con- 
stant stirriag as wach lampblack as it will take up 
becoming granular. Take from the fire and 
allow it tocool. The ink is now practically finished, 
except, if not entirely suitable on trial, it may be im- 
proved by adding the corrigent wax in small quantity. 
The ribbon should be charged with a very thin, evenly 
divided amount of ink. Hence the necessity of a sol- 
vent, in this instance a mixture of equal parts of petro- 
leum benzine and rectified spirit of turpentine. In 
this mixture dissolve a sufficient amount of the solid 
ink by vigorous agitation to makeathin paint. Try 
your ink on one extremity of the ribbon; if too soft, 
add a litthe wax to make it harder; if too pale, add 
if too bard, add more vaseline. 
If carefully applied to the ribbon, and the excess 
brushed off, the result will be satisfactory. 

On the same principle, other colors may be made into 
ink ; but for delicate colors, albolene and bleached wax 
should be the vehicle and corrigent, respectively. 

The various printing inks may be used if properly 
corrected. They require the addition of vaseline to 
make them non-drying on the ribbon, and of some wax 
if found too soft. Where printing inks are available, 
they will be found to give excellent results if thus modi 
fled, as the pigment is well milled and finely divided. 
Even black cosmetic may be made to answer, by the 
addition of some lampblack to the solution in the mix- 
ture of benzine and turpentine. 

After thos having explained the principles underly- 
ing the manufactare of permanent inks, I can pass 
more rapidly over the subject of copying inks, which is 
governed by the same general rules. Personally I am 
not in favor of the use of copying ink: first, because 
the print is liable to fade, smear, and become invisible : 


without 


more coloring matter 


second, because it is unsuitable for legal and other docu- 


feet high by some two feet in diameter. and was very 
nearly of the form of an old-fashioned beehive. This 
object in the midst of the field presented such a singu- 
|lar appearance that it was only upon close observa- 
| tion that I convinced myself that it was not something 
made by the owner of the field, and placed there by 
him for some purpose. 

Subsequent observation showed that the ants pre- 
| fer to build in openings, and that the gumbo limbo is 
a favorite tree on which to place their nests. This may 
be explained by the fact that the trunks of these 
| trees are covered with a smooth bark, thus rendering 
| the covered passages that the insects build between 
| the ground and nest& more easy of construction than 
on rougher material. There are two reasons that ap- 
pear plausible why the ants prefer open fields to less 
exposed and more shady locations, the first of which is 
that they like the hot sunshine and free circulation to 
| dry the moist material which is used in the construc- 
tion of the nests, second the materials from which 
| they gather their building supplies, and which con- 
sist of dead wood, palm leaves, boards, shingles, ete., 
are much more abundant in the fields than elsewhere. 
| In faet, so universally are these situations chosen that 





I do not now remember ever having seen a nest in any 
other place. 

The nests, as related, are most often placed in trees, 
generally low and near the trunk, but I have occa- 
sionally seen them among the branches. I have also 
seen them on stumps and even on rocks, although 
this support is rarely used. 

In form, the nests are, as remarked, hive-shaped 
whenever the basal support is large, but if it be small 


eaten, and al] the posts were thickly perforated with 
| their galleries. Such was the speed with which the 
ants worked, through industry and numbers, that the 
| owed surfaces appeared quite fresh, being of nearly 
| the color of newly cut wood. The owner of this house 
informed me that he had destroyed every trace of the 
“nest many times, only to see it rebuilt as fast as ge 
| ants could construct it. 

_—\——w+o>- oe 

How to Thaw Frozen Gas Pipes. 

Mr. F. H. Shelton says : I took off from over the pipe 
| some 4 inches or 5 inches, just a crust of earth, and 
| then put a couple of bushels of lime in the space, poured 
| water over it, and slaked it, and then put canvas over 
that, and rocks on the canvas, so as to keep the wind 
from getting underneath. Next worning, on return- 
ing there, I found that the frost had been drawn out 
from the ground for nearly 3 feet. You can appre- 
ciate what an advantage that was, for picking through 
frozen ground, with the thermometer below zero, is no 
joke. Since then we have tried it several times. It is 
an excellent plan if you have time enough to let the 
lime work. In the daytime you cannot afford to 
waste the time, but if you have a spare night in which 
to work, it is worth while to try 1t. 


—-* 
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A Great Irrigation Project in Texas. 

The director of the geological survey is of the opinion 
that the recently conceived plan of constructing an im- 
mense dam across the Rio Grande at or near El Paso 
_is perfectly practicable, but he thinks the question of 


|conflicting water rights must first be settled by the 





the ants will then build around it, producing another | enactment of a general law by Congress. The pur- 
hive-shaped structure with its base upward, which,| pose of the dam would be to irrigate the valley for 
resting against the base above, results in an oval-/ fifty miles and furnish motive power, to prevent de- 
shaped nest. Sometimes, owing to the situation, ir-| structive floods below here, and to settle the Mexican 
regularly formed nests are seen. but there is always a boundary question by keeping the river in its proper 
tendency to assume the hive shape. The nests are channel. It is proposed to make the dam an interna 





composed of various galleries, about 0°20 of an inch’! tional affair. 
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Sorrespondence. 





Alcohol vs. Snake Poison, 
To the Editor of the Scientific American : 

The extract quoted in your issue of November 10, 
from the paper of Dr. Hudson on this subject, is liable 
to mislead those who may be called on to treat snake 
bite; and as the SCIENTIFIC AMERICAN falls into the 
bands of thousands of people, any statement in it is 
apt to be of more interest to them than if it were noted 
in a medical journal, whose readers are mainly profes- 
sional, and who are not so easily misled as the general 
public by erroneous reasoning. An experience with 
twenty-three cases of snake bite in rattlesnake (Crotalus 
norridus) and eight of water moccasin (Towicophis 
piscivorous), with the study of many instances reported 
to me by capable physicians, leads me to believe that 
alcohol és the antidote to snake venom, and the only 
reliable one. Laboratory experiments upon the lower 
animals are of no real value in therapeutics as applic- 
able to man, and those referred to by Dr. Hudson were 
fallacious in themselves. The admixture of a few 
drops of aleohol or any other supposed antidote with 
snake virus is misleading, for the quantity of the anti- 
dote is infinitesimal as compared with the concentrat- 
ed and deadly animal poison. To illustrate, a private 
in the Second U. 8. infantry was bitten by a cotton 
mouth (moceasin), and within less than four hours he 
swallowed under my direction three quarts and a little 
over of good apple jack without any symptoms of in- 
toxication until after the last three ounces, and then 
only slightly. His pulse and respiration failed 
promptly unless he was thus stimulated for nearly the 
whole time. Now, knowing that the snake venom is 
a powerful cardiac and nervous depressant, is it not 
reasonable to say that the enormous stimulation was 
borne only because of the persistent reduction of vital- 
ity by the virus injected by the reptile? Where would 
a few drops of aleohol be in such a case? I have seen 
and examined the body of a child killed in fifteen 
minutes by a rattlesnake where the temporal vein re- 
ceived the poison. She had no treatment. Ammonia 
is too fugacious, bromine and permanganate are use- 
less locally or internally, so also is the reputed cure-all 
wild violet (V. sagitatta). The majority of presumed 
deadly bites are given by non-venomous reptiles, and 
the escape of the snake or the loss of presence of mind 
on the part of the person bitten leads to mistakes; but 
in bona-fide venomous bites, alcohol in some form is 
an absolute antidote when promptly and freely used. 
The failure of the pulse is the guide, and as the poison 
is rapidly absorbed, all ligatures, excisions, and cauter- 
izations are simply useless and aggravating. Intoxica- 
tion is not desirable, but stimulation should be evi- 
dent to avert sudden heart failure, and I may say in 
this connection that in two instances the subcutane- 
ous injection of atropia was markedly serviceable in 
maintaining respiration. 

My cases occurred during my army life, between 1841 
and 1872, and in the States of Alabama, Georgia, 
Tennessee, and Virginia, two during the war and the 
rest after that eventful period. 

W. R. D. BLackwoop, M.D. 


Philadelphia, Pa. 





Capacity of Cylindrical Cisterns. 

The Sanitary News gives the following table showing 
the capacity in gallons for each foot in depth of cylin- 
drical cisterns of any diameter : 











Diameter. Gallons. Diameter. Gallons. 
] 
25 feet 3,059 @ feet. | 239 
en 1,958 6 “ 26 
5 “ 1,101 6 at 17 
» 959 5 7’ Iz 
13° 27 ‘ 99 
12 705 $s “a 78 
. . 592 | 3 ” s 
( 489 me 
9 8 27 4 19 
8 313 











———e»> <3 
A Test for Saccharine. 

In a recent number of the Chemical News, Mr. D. 
Lindo deseribed the following test for saccharine. 
After placing the saccharine with concentrated nitric 
acid in a small porcelain dish, evaporate to dryness on 
the water bath, or by moving the flame of a spirit lamp 
to and fro under the dish; blowing on the surface 
occasionally to facilitate evaporation, and taking care 
that the heat does not rise too high. If the dish is not 
allowed to cool, and a few drops of strong solution of 
potash in 50 per cent alcohol are added to the residue, 
& faint yellow color only will be developed. Spread 
the liquor over the surface of the dish ; and before it 
has settled to the bottom apply heat with the lamp, 
as above, quickly all over the under surface of the 
dish. If the vapor of alcohol happens to ignite, it 
must be at once extinguished. A great variety of 
colors will be developed in this way. As the dish cools 
“nd moisture is absorbed, the colors fade. By heating 
they can be reproduced, though not in the same per- 
lection as at first, 











PHOTOGRAPHIC NOTES. 

Mounting and Finishing Silver Prints.—Probably 
the best means of insuring the minimum of cockling 
with a prevention of the expansion (more in one direc- 
tion than in another) of the print which occurs when it 
is mounted wet, is to give the backs of the prints a 
good coating of starch while wet ; then allow them to 
become dry, and, after a final trimming, lay them 
|down upon the mounts, which have been previously 
moistened by passing a wet sponge over them, and 
then running each in succession through a rolling 
press, by which the adhesion is made perfect. 

The burnishing of prints seems a bete noir to some, 
but it is a very simple operation. The print, after 
being quite dry, is rabbed over with a lubricant com- 
posed of three grains of Castile soap dissolved in an 
ounce of alcohol. This is applied by a pad of cotton 
wool or by flannel. The best results are obtained by 
}allowing an interval of some hours to intervene be- 
tween the lubricating and the burnishing. A high 
polish will not be obtained unless the burnisher has 
been well heated, for it is the heat and friction com- 
bined that cause the polish. The photograph wust be 
passed quite through without any stoppage, even of 
the most temporary nature, which would insure a 
mark. To secure the best effect, the print must be 
passed over the burnisher several times. 

Since the introduction of burnishing, the application 
of encaustic paste to prints, especially those of small 
dimensions, has fallen much into disuse. But there is 
no doubt that such paste confers greater brilliance 
upon prints, more especially on such as are made on 
somewhat lightly albumenized paper, rendering visible 
some details which otherwise would not be seen. The 
practice of waxing the surface of prints is one of a 
respectable antiquity ; we know, at any rate, that for 
several years anterior to a quarter of a century ago it 
was adopted regularly in some establishments, e. g., in 
that of Thurston Thompson, the photographer to 
South Kensington Museum, not one print in which 
collection but what underwent the treatment with en- 
caustic paste. The mode of proceeding was as follows: 
Equal parts, say one ounce each, of white wax and 
spirits of turpentine were mixed by heat in an earthen- 
ware vessel. A portion of this was applied by a clean 
rag to the surface of the print, which was then sub- 
jected to friction by a brush similar to that employed 
for brushing clothes, until the surface was quite uni- 
form. In the practice of others subsequently the tur- 
pentine was displaced in favor of other solvents, such 
as oil of lavender. The fine surface finish of the por- 
traits of the late Adam Salomon, of Paris, was due to 
the application of encaustic paste. 

A surface finish of a different nature is imparted by 
the adoption of enameling, so called. By this means 
the very highest degree of finish capable of being at- 
tained is placed within easy access of every photo 
grapher. The operation is easy in the extreme. The 
first thing to do is to select one or more smooth plates 
of glass without surface defects. No pains must be 
spared in making one surface of this quite clean. It is 
then to be dusted over with powdered French chalk, 
which must be well rubbed over every portion and all 
superfluous particles wiped or brushed off. It is now 
coated with plain collodion containing a modicum of 
castor oil to impart toughness. Enameling collodion, 
as it is designated, is an article of commerce, and can 
|be purchased cheaper than it can be made. Plates 
thus prepared may be stored away until wanted for 
use. 

An ounce of gelatine having been dissolved in eight 
| ounces of water, the prints are immersed in this for 











_| about a minute and then transferred to the collodion- 


ized glass, which has previously been made slightly 
warm. Examine the print by looking through the 
glass, and ascertain that there are no air bubbles 
Allow the whole to become dry, which takes about a 
day, then run the point of a small knife around the 
margin, raise up one corner, and strip the print from 
the glass. 

Almost every operator has his own special way of 
carrying out details. For example, some apply a layer 
of gelatine to the collodionized glass, and, allowing it 
to set until it becomes tacky, they then immerse the 
prints in plain water, and while wet lay them down 
upon the gelatined glass. Others coat both glass and 
print with gelatine, and superpose one on the other 
just before the surface is set. If air bubbles are ob- 
served, they are rubbed out by pressure with the 
finger ; but if the print is removed from the water ina 
dripping state, and placed upon the glass first at one 
end and gently laid down in a curve, none will be pro- 
duced. 

The mounting of glace or enameled prints is, in our 
estimation, most conveniently effected in this way: 
After the print bas been on the glass for half an hour, 
take two thin Bristol boards, and having previously 
soaked them in the gelatine, place them, one at a time, 
down upon the print, and allow to dry for twenty-four 
hours before stripping. If the ordinary card mounts 
are to be employed, they must be well sponged with the 
gelatine before application to the print, and pressure 
applied to the back to insure contact until the ad- 








hesion is perfect. It is, of course, well understood that 
the prints must in this latter case have been properly 
trimmed previous to the application of the mounts. 

These remarks would scarcely be complete were we 
to omit mention of the mounting of prints in optical 
contact with glass, notwithstanding that we have so 
often written about it. 

The glass ought to be of as colorless a sample as pos- 
sible, and made scrupulously clean. The print is first 
soaked in plain cold water and then blotted off. In 
a flat dish have a solution in the proportion of two 
ounces of Nelson’s No. 2 soluble, or any other good 
soluble gelatine, to the pint of water, and soak the 
print in this. Then, having first placed the glass in 
warm water—say 115° Fahr.—lift up the print by both 
ends and lay it down with a slight curl upon the glass. 
Some place the glass in the bottom of the tray contain- 
ing the gelatine, and thus insure contact without the 
possibility of any air bubbles forming. We have 
seen quite successful results obtained even more simply 
—a pool of gelatine being poured on the center of the 
plate and a wet print laid down upon it, so as to force 
the superfluous gelatine to flow to the margins. 

Photography on Wood.—The Revue Photographique 
gives the following directions for photographing upon 
wood. Measure out: 


Gc adinancanindeitssseesccsateabedan 8 grammes. 
White eoap..........0-+s. 8 S 
WE uaecbhieaed necthaessck ‘Snbiies 500 c. c. 


The gelatine is allowed to swell, is dissolved in the 
water bath, and the soap is added to it gradually, 
stirring all the time. The mixture is then filtered 
through muslin. A little zine white is added to it, and 
it is then rubbed well into the wood to be used, and 
then left to dry. The film should be as thin and equal 


as possible. A coating of the following solution is 
then applied to the wood by means of a broad brush : 
Albumen... - . WD grammes. 
Chloride of ammonia 1°2 
Citric acid....... 02 nal 
Mi asksddadedesene cee 6: ccasece 2c. ¢. 


Whip the albumen to a froth, let it settle, and then 
add (in order) the water, the chloride of ammonia, and 
the citric acid. When dry, this film is sensitized by 
pouring on it a little of the following solution, and 
spreading it with a glass rod: 

Nitrate of silver..... 3°2 grammes, 

Water...... eecee 31 
Pour off any excess of the sensitizer and allow it to dry 
again. Print as usual. It is not necessary to over- 
print. When sufficiently exposed, hold the printed 
surface of the wooden block for three minutes in 4 
weak solution of salt; in this the print will become 
slightly paler. Wash under the water tap, and fix for 
four or five minutes in a concentrated solution of hy- 
posulphite of soda. Wash again for ten minutes under 
the water tap and dry.—Br. Jour. of Photo. 
->+ere 
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A Novel Scheme for Harbor Defense, 

According to a recent report in some of the Phila 
delphia newspapers, a large company, backed by mil- 
lions of dollars, has proposed to the Secretary of the 
Navy a striking and possibly effective scheme for the 
defense of that harbor and the harbors of other cities 
from the attacks of an enemy’s fleet by shooting ignited 
petroleum at the unfriendly ships from the bottom of 
the river and burning them’ up. The Rear-Adwiral 
has been directed to study closely the harbor of Phila 
delphia and its approaches. The petroleum defense 
scheme, the originators of which have induced the 
government to wake this preliminary examination of 
the Philadelphia harbor, is a brilliant one in more re 
spects than one. A company has been organized at 
Washington to develop the plan and to show its prac- 
ticability. 

It is proposed to sink perforated iron pipes in the 
river bed and the approaches to the harbor, through 
which petroleum can be forced to the surface of the 
river by machinery and at a high pressure. In this 
way a fierce stream of blazing oil can be sent down 
on the enemy’s fleet to destroy it or drive it away. 
It is claimed by the projectors that a flame can 
be produced in this way as high as a ship's mast, and 
sent with terrific force on the attacking vessels many 
miles from the point where the oil is supplied to the 
system of submerged pipes. Lron vessels could not pass 
through this lake of fire, because it could be made to 
extend many miles along the river. A experiment in 
connection with the scheme will be made at Fort Mif- 
flin in a few weeks. The necessary apparatus is almost 
ready at the present moment, and great things are ex- 
pected from this test. 

——o ee 

THE first of a fleet of electrical power boats, destined 
for public use on the River Thames, London, was 
launched from a yard at Chiswick a few days since. 
The boat is intended to carry eighty passengers ; her 
length is 6514 feet, beam 10 feet, displacement 12¢ 
tons, and speed, with the conservancy regulation, six 
wiles an hour. The machinery and storage cells are 
placed below deck. The boat carries 200 E. P. 5S. ac- 
cumulators, and two 74¢ horse power motors drive twin 
three-bladed propellers. 
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Port Arthur, 

Mr. H. E. M. James says: Hunchun and the north- 
erp garrisons of China are all of small importance when 
compared with the great military and naval station of 
Port Arthur, situcted at the extreme south of the pro- 
vince of Manchuria. This place has been established 
to oppose, not one European nation in particular, but 
all, and it may be said to represent the net outcome of 
the recent efforts the Chinese bave made to adopt 
European wethods and appliances of war and to imi- 
tate their system of defense. It is here that the 
Chinese government consider they have created a first 
line of defense against the powers of the West, and it 
wast be admitted that a naturally favored position has 
been rendered the most formidable military station in 
the empire by the efforts they and their European ad- 
visers have bestowed upon it. Mr. James writes : 

The hills to seaward are crowned with a series of forts, 
thirteen in number, armed with very powerful Krupp 
guns, and manned by artillerymen, who are drilled and 
instructed by a German officer. The gar- 
rison consists of 7,000 foreign drilled troops, armed with 
the Mauser rifie, and there are field batteries besides. 
During the war with the French 25,000 men are said to 





Washington, or any point about there. We have to 
put our pipes down tg a very great depth in the ground. 
We lay our pipes with a covering of at least 5 feet. We 
find that itis not safe to have them any nearer the 
surface than that. We have to construct over all our 
machinery very expensive buildings. I wish that we 
could run our gas holders in the open air, as they are 
represented in the pictures which are exhibited here. 
But we cannot do that, and we have to put up very ex- 
pensive buildings, with costly iron roofs over them. 
We have to cover in our purifiers and condensers, and 
all the machinery that we have has to be thoroughly 
housed. We have not only to keep them covered with 
buildings, but we have also the additional expense of 
keeping them warm and keeping everything from 
freezing. It would not do for us to allow the gas 
holder to freeze, and, therefore, we have to keep an 
immense space heated. With regard to the freez- 
ing of pipes, | may state that in Montreal we have 
on more than one occasion found our pipes frozen 
solid for at least 100 feet. Then with the tempera- 
ture below zero, we have to open the ground, ex- 
pose the pipes, and thaw them out, and the only way 
to get the frost out of the pipes under such circum- 








have been massed at this place, which is in communi- 
eation by telegraph with Newchwang and Pekin. The 
hills on the landward side, which have not yet been 
fortified, are covered with barracks, magazines, and 
other offices, all connected by telephones, and on the 
far side of all lies the native bazar. A graving dock 
and a refuge dock are now under construction, at an 
estimated cost of £250,000 sterling. On the eminence 
overlooking the entrance of the port an electrical search 
apparatus is mounted to illuminate the sea and pre- 
vent an enewy approaching under cover of darkness 
There are factories for sabmarine mines and torpedoes, 
with a supply of torpedoes in stock; in fact, Port 
Arthar is like a good suburban villa—fitted with the 
latest modern improvements 
—> + o> ae “ 
Gas Works in a Cold Ciimate, 

In the discussion of a paper read before the recent 
meeting of the American Gas Light Association, Mr. J. 
F. Seriver said : I happen to be one of the unfortunate 
fellows who live in a cold country—Montreal. Ido not 
know that we get down to 36° below zero there, but we 
very often have it at zero, which is quite cold enough 
to be comfortable. We have a great deal of trouble, 
as you have heard, from the extremely cold weather 
of our northern climate 

The greatest trouble which we experience is the 
trouble with capital. We require at least double the 
capital to construct gas works in Montreal, Quebec, 
or Halifax that you need in New York, Brooklyn, 








IMPROVED FLOATING SCOURING DAM. 


stances is to build coke fires upon them, and it is 


rather a strange sight in the middle of winter to see | 
| poses available from the canals, but merely letting it 


about 100 feet of ground open, filled with hot coke, 
burning away night and day for three or four days, 
until the frost is removed. 

Another difficulty with which we have to contend 
is that bugbear naphthaline. The cold weather 
makes naphthaline very readily. Our greatest diffi- 
culty, however, is not in the extremely cold weather, 
but when the winter sets in. We are not troubled 
with it very much about our works, but outside of the 
works fora distance of half a mile is where we get the 
most. We do manage to keep the naphthaline out of 
our works, but when it travels from cold pipes to 
pipes that perhaps lie in low damp ground, the naph- 
thaline accumulates to a large extent, although I am 
happy to say it has not troubled us to the extent that 
it seems to trouble people in Hamilton at the present 
time. 

Another additional expense (and I refer to it because 
it requires additional capital) is the furnishing of build- 
ings for the storage of our coals. Our American 
brethren get their supplies of coals in daily, I presume, 
as they want them, but in Montreal we have to store 
35,000 or 40,000 tons of coals for our winter's supply. 
Therefore we have to purchase a great deal of ground 
on which to erect our shed. We do not pile our coals 
high in Montreal. We find that we cannot pile our 
coals more than 6 feet or 7 feet high. We build our 
sheds with open sides and with the roof sustained by 








iron columns, so as to allow a free circulation of air, 
and you can readily understand that it requires agreat 
deal of ground to pile up to a height of 6 feet or 7 feet 
40,000 tons of coals. This is absolutely necessary with 
us, because we have not railroad communication with 
the mines, and have to lay in a sufficient supply in the 
summer season. 
SR ee 
IMPROVED FLOATING SCOURING DAM. 

This apparatus was devised by Mr. John Kingston, 
for clearing away silt deposits from rivers by theaction 
of the current intensified and directed upon the bot- 
tom by the obstruction of the dam. 

Mr. James Henry Apjohn, a canal engineer in India, 
has applied the apparatus for keeping clear of silt 
the channels 200 feet to 300 feet in length between the 
canal locks and the tidal rivers with which they con- 
nect. 

The water of these rivers is for the most part very 
full of silt, which rapidly deposits in the back water 
of the lock channel, and to such an extent does this 
silting up in many instances take place, that the bed 
of the channel is often as much as 8 feet to 10 feet 
above the lower sill of the lock, which consequently 








can only be entered by boats at or about high water. 
There is generally plenty of water for scouring pur- 


run out through the silted-up channel during the time 
of low water was found to have but little effect until 
Mr. Kingston’s scouring dam was brought into use. 

These dams are now in operation on the Orissa coast 
eanals and the Calcutta circular canal. We give illus- 
trations and the following particulars from Hngineer- 
ing: 

The apparatus consists of an iron boat carrying a 
dam or shutter (19 feet wide and 8 feet high) over the 
stern, capable of being raised and lowered by a rock- 
ing beam to which it is suspended. When it is de- 
sired to scour out the channel, this shutter is let down 
in the water, until the lower edge is close to the bot- 
tom, and it is held there by chains in a position in- 
clined to the current. The boat being secured by 
warps, the water is let out through the lock valves, 
and being obstructed by the shutter, it heads up and 
escapes with increased velocity underneath and on 
either side of it, and it is practically found that the 
silt is rapidly cut away and carried into the river. As 
the bottom is scoured away the warps are slackened 
out until the whole channel has been swept clean 
through to the river. 

An improved shutter was provided with tines or 
teeth on its lower edge, which in case of an excep- 
tionally hard bottom are forced into it by letting down 
the shutter vertically when the lock valves are closed, 
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and the water in the channel is consequently at rest. | going to the extreme of tying paper bags over the 
The water is then turned on and the shutter forces the bunches when partly grown tagprevent bruising and 
teeth through the ground, which, being thus plowed |mildew. To a stranger the sight of a 10 acre lot of 
- readily yields to the action of the current. |Srapevines bearing brown paper bags is enough to 
The Orissa coast canal lock being 20 feet wide, the | excite the risibilities. In one vineyard this season 
dams are made 19 feet wide, so as to pass through | 20,000 of these bags were thus used. 
them ; but by diagonal bracing between the boats,! The harvesting of the grape crop is the period of 
two or more can be joined together so as to fit a anxiety for the viniculturist, and, like the hop grower 
channel of any width. The perspective illustration | he brings all the force possible into service—literally 
(from a photograph) shows a pair of dams working in | “ his sisters and his cousins and his aunts.” When the 
the channel between the 40 feet wide Chitpore lock | harvest is about to begin, the housewife cooks many 
and the River Hooghly. | times the usual quantity of food, and until the vines 
it is found that the dam will, according as the silt is have been robbed of their bunches of fruit little atten- 
hard or soft, cut away, each time that it is passed tion is paid to the creature comforts. From early in 
through the channel, from 6 inches to 2 feet in depth, the morning until dusk, the vineyards swarm with 
aud that it is usually passed through a channel 300 feet. pickers, and the bunches are carefully clipped from 
long in about two hours at 
low-water time. 

——eo oe 
Grapes in Chautauqua 
county, New York. 

A writer in the New York 
Times sends the following 
letter from Jamestown, Octo- 
ber 20: 

There has sprung into pro- 
minence in the past few years 
an industry which is very sure 
to give Chautauqua County 
a wore extended reputation 
than has been earned by the * 
products of her dairies, and 
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Some of the grape growers whose temperance proclivi 
ties prevent their selling refuse bunches to the cellars 
scald the juice and preserve it, and the beverage would 
not offend a connoisseur, while the natives esteem it. 

Picking begins about the middle of September and 
continues through October. Probably between 200 and 
300 cars will be filled with grapes from the vineyards of 
the lake shore towns this season, and the profits are so 
liberal that every farmer who has a thrifty vineyard 
will be able to give his daughter a piano or its equiva 
lent next Christmas. For profit, grape growing casts 
far in the shade everything which Chautauqua County 
farmers have yet tried to take from Mother Earth. 

—_ _ >+e+s> 

Cultivation of Annatto, 








Annatto thrives in Guadeloupe at an altitude of 500 
to 600 meters, but yields less 
and less as the distance in- 
creases above 400 meters. 
Consul Bartlett says that in 
cultivating it, it is not neces- 
sary to plow the land, but 
holes are generally dug to 
plant annatto. These holes 
have a diameter of fifty or 
sixty centimeters and thirty 
or forty centimeters in depth. 
According to the state of the 
soil, they are set at a distance 
of about three meters, and of 
four meters if the soil is a 
rich one. The seeds are laid 











that is the raising of grapes 
and the makingof wine. The 


- in the ground at once, a few 
seeds in each hole, and later 














towns of Hanover, Sheridan, 





on, one of the strongest shoots 
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Portland, Westfield, Ripley, 
and Pomfret for the most 
part oceupy the territory ex- 
tending back from Lake Erie 


ott 
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is left to grow, and all the 
others are pulled up. The 
young plants require a care- 
ful hoeing around them for 














from one and a half to three 


nearly a year on the whole 





miles to the hills, which geo- 
logists say are composed of 
the debris deposited during 
the glacial period by the in- 
calculable mass of ice which 
scooped out the Lake Erie 
basin. Fora good while this 
level strip of land, usually de- 
nominated the ** Lake Shore,” 
has been noted for the fruits 
it raised, but not until a very 
few years has the grape cul- 
ture overshadowed all others, 
while the two seasons preced- 
ing the present one were the 
first when the growers organ- 
ized and made heavy ship- 
This year the grape 
crop will sell for fully $750,000, 
and the profit is large. The 
soil does not have as much to 
do with the quality of the 
grapes as the fact that Lake 
Erie on the north and the 
high hills on the south serve 


ments, 














to keep off the frosts until . 
late, allowing the fruit to ma- ot - 

ture slowly, but very perfect- SS : 
ly. Since the craze of plant- mn fey ~ 
ing for grapes began, it has iad u 
been found that land which A 


for general agricultural pur- 
poses was not worth over $10 
or $15 per acre is now a good 
investment at $100 or more, 
while whole farms are held at 


three times that price per 
acre. 

















IMPROVED FLOATING SCOURING DAM. 


A score of years ago, when 
& man named Harris came 








from England and founded a “ community ” at Brocton, 
in the township of Portland, about midway on the 
Lake Shore railroad from Buffalo to Erie, he saw the 
adaptability of the region to the culture of the grape, 
and began a vineyard, which has since become famous, 
and the reputation of which would have become still 
‘hore extended but for the disruption of the settlement. 
But the start made at that time has given Brocton the 
lead in grape growing, and it is now the recognized 
conter of the industry, with the only wine cellars and 
the largest shipping station. In the township of Port- 
land there are now 8,000 acres devoted to grapes, and 
the yield under careful management is from three to 
eight tons per aere. The Concord is the standard 
“rape, and probably seven-tenths of all the grapes 
frown on the lake shore are of this variety, as it is 
hardy, a large producer, stands transportation well, 
and can be preserved for months. But the Niagara is 
* favorite variety, white, not unlike the Malaga grape 
'" appearance, and of very delicate flavor. While all 
‘he grapes require much eare, especially in the early 
art of the season, more than the usual time and labor 
“re Spent on the Niagaras, some of the growers even 





the stalks and packed in baskets or trays, some of 
them being wrapped in tissue paper to insure their 
reaching market in the best possible condition. 
Only the small and imperfect bunches are sent to the 
wine cellars. The markets for the grapes are princi 
pally in the West, Chicago taking the bulk of the 
product, and ear after car at the principal stations is 
packed full of the delicious fruit, the shipping being 
done mainly by associations which employ their own 
shippers and salesmen. The price paid this season on 
an average has been $45 per ton. The yield this year 
is the largest in the history of the county. 

The wine cellars at Brocton have a storage capacity 
of about 90,000 gallons, and are not large enough to 
meet the demands of the trade, as several of the 
Western railways are using the wines in their buffet 
ears and station refreshment rooms. Lawrence Oli- 
phant was at one time connected with the Harris com- 
munity in Portland, and on his visit to this county last 
spring he pronounced the Brocton wines of the highest 
quality, and took to his English home a large supply of 
them, from which excellent reports have been received. 
The wines sell from one to several dollars per gallon. 





extent of the plantation. In 
nurseries the seeds are sown 
in well-prepared beds, at a 
distance of about thirty centi 
meters between each row. 
These beds are carefully at 
tended to for several months, 
and when the young plants 
have attained a height of 
about forty to sixty centi 
meters they are placed singly 
ineach hole. The soil around 
the young seedling is care 
fully attended to, in order 
that weeds should not take 
possession of the holes and 
destroy the young plants. 
The plant grows very fast, 
requiring little care after the 
plantation has attained a cer- 
tain size. It 
year after being transplanted, 
and bears a few pods, but is 
far from having reached its 
full size, which may be four 
to five meters. Ina rich soil 
the trees will meet each other 
at a distance of four meters, 
and will shade the whole 
ground in four or five years. 
The: ground is hoed at least 
two or three times a year, 
until the trees have attained 
their full size. Annatto bears 
twice a year, the spring blos- 
soms always yielding the larg 
est crop. As soon as the pods 
in the commence 
drying and opening, the 
bunches are cut by means of 
These bunches are 


blossoms one 


bunches 


a pair of shears or a crooked knife. 
packed in baskets and transported to the shed pre- 
pared for the purpose. Consul Bartlett says that this 
is the most tedious part of the cultivation, every pod 
requiring to be picked with the hands, as much as pos- 
sible the seeds attached to the white film inside being 
left untouched. The pods when empty are used as 
manure. This work of picking, in Guadeloupe, is gen- 
erally performed by women and children, who are paid 
at the rate of about five centimes per kilogramme 
The crop is yathered from July 15 antil the end of 
August, and it is estimated that one hectare of annatto 
(the hectare being equivalent to 2 47 acres) should yield 
on an average 1,500 kilogrammes of green seeds for the 
two crops, or about seven casks of pulp, weighing from 
three hundred and fifty to four hundred pounds each 
— —=_---— " 
THE five heaviest hammers in the world were built 
in the following order: Krupp, at Essen, 1867, 40 tons ; 
Terni works, Italy, 1873, 50 tons; Creusot, France, 
1877, 80 tons; Cockerill, Belgium, 1885, 100 tons; and 
Krupp, Essen, 1886, 150 tons. Thor can take a vaca. 
tion now. 
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A Substantial Dam.* 


The construction of dams in localities where the | to the practical milbwright. 


stream is small and variable is an important feature. 


| Toavoid small leaks, and to secure the planking 





land their location, ete., and will readily suggest itself like bears—have more strength than knowledge; and 


lack of the latter is often an expensive desideratum. 
| Employ for taking down the work good, careful me. 


If by a suitable dam all the water which accumalates from injury, it is well to cover them to a considerable chanics, and do not have the work “rushed through.” 
during the night can be stored for use during the fol-| depth, especially toward the bottom, with earth or Rushers of this sort are expensive. 


lowing day, the capacity of the mill is thereby nearly 
or quite doubled. 


| gravel. 
| When the bed of the stream is hard earth or clay, 


Have some mercy for the workman’s tools. If it can 
| be avoided, do not work up old stuff into fine work. 


Defective and leaky dams are a constant source of | posts should take the place of the rock bolts, and be/|If not avoidable, pay the workman something extra 


annoyance and expense. It is not only the loss of 
power in dry times by the constant waste of water, 
but such dams are liable at any time to be carried 
away by the first freshet that may ocear, Thousands 
of dollars are lost every year in this manner. It is not 
only the expense of building a new dam with which 
the mil! owner has tocontend, but the loss of the earn- 
ings of the mill for a month or two while a new dam is 
being built is also quite an important item in the bill. 
In nine cases out of every ten, the fault may be traced 
to a defective foundation. 

There are but few localities where a dam cannot be 
built strong enough to withstand any freshet that may 
occur. Where the bottom is rock, the mud sills, which 
form the most important part, should be well secured 
with bolts driven into it. Where it is earth or sand, it 
may be necessary to resort to other means in order to 
secure it. The height and length of the dam, the 
nature of the bed of the stream, with the probable 
pressure that may be brought to bear upon it, should 
all be carefully taken into consideration befwre the 
work is commenced. 

Suppose a dam fifty feet long and twelve feet high, 
to be built of timber, is required, and the bed of the 
stream is rock. The first step should be to calculate 
the greatest amount of pressure which it may be re- 
quired to sustain. The pressure upon an inclined sur- 
face is equal to the product of one-half the perpendicu- 
lar height and the length multiplied by 624%. By this 
means the whole pressure upon the dam in pounds 
may be obtained when itis just full. Butin times of 
high water the depth of the sheet which may be liable 
to flow over it must be taken into consideration, for 
the pressure will be increased as the depth, and in 
this case two feet at least should be allowed. Now, 
one-half of twelve feet is six, and two feet allowed 
for high water is eight, then 50x8=400x624¢=25,000 
pounds. 

Excavations should be made in the banks on each 
side of the stream, to admit of suitable abutments 
being built, which should be of stone laid up with 
water lime, and carried far enough above the proposed 
height of the dam to prevent the water at any time 
flowing over them. The bed of the stream, where 
the foundation will rest, should be leveled off as 
nearly as possible, so as to give a good bearing for 
the mud sills. These, to resist the action of the ele- 
ments and withstand the pressure of a dam of this 
height, should be of oak twelve inches square, if that 
kind of timber can be conveniently obtained, and laid 
the whole length across the stream, from one abut- 
ment to the other, and secured to the rock by rock 
bolts 144 inches in diameter and about thirty inches 
long, and not over six feet apart. 

A rock bolt is a piece of round iron, with a head up- 
set upon ove end and the other split about two inches 
or more from the end. Into this split the end ofa thin, 
tapered iron wedge is inserted just far enough to hold 
it while itis being put down into the rock through 
the timber. The hole which is drilled to receive it 
should be just deep enough to correspond with the 
length of the bolt, and allow the end of the wedge to 
rest upon the bottom of the hole before it is driven. 
With the end of the wedge resting upon the rock at 
the bottom of the hole, if the bolt is driven down with 
a sledge, the wedge is forced into the end of the bolt, 
where it is split, and spreads it apart so as to force it 
against the sides of the hole. 

Boits well titted and driven down in this manner 
will never give way, no matter what the strain may be 
upon them. 

Mortises should then be made in the sill between 
each bolt, and uprights of the same size framed into 
it of a length corresponding with the height of the 
dam, allowing, of course, for the thickness of the 
stringer, which should also be framed upon the top 
of them and run the whole length of the dam, and 
should be the same size as the sills. This completes 
the first part of the strneture. 

Another mud sill corresponding in size with the first 
should now be put down twelve feet above it, and 
fastened to the rock in the same manner. Timbers or 
joists, 3X8 or 412 inches square, should now be laid 
about two feet apart, one end resting upon the upper 
mud sill, while the other rests upon the top of the 
former part of the structure, thus making an angle 
of forty-five degrees with the bed of thestream. Each 
end of the joist should be secured to its respective tim- 
bers by bolts, when the whole surface may be covered 
with planks well spiked to the joists. This completes 
the structure as far as the millwright is concerned. 

The arrangement for the head gates and flame to be 
attached to it will vary according to cireumstaneces, 


*C. R. Tompkins, in the American Miller. 


sunk at least six feet below the bed of it, and the mud 
sills bolted to them, otherwise the structure may be 
thesame. The bottom below the dam, however, for a 
considerable distance, should be either covered with 
planks or filled in with stones, to prevent the overflow 
washing out the earth which sustains the posts. 
Where quicksand forms the bed of the stream, which 
| fortunately is not often the case, it is almost impossi- 
ble to build a permanent and reliable structure of 
this kind without first driving piling and then plank- 
|ingit over for the foundation. In such cases two rows 
‘of piles should be driven across the stream, twelve feet 





apart, for a dam twelve feet high, to secure the upper | 


and lower mud sills, and as close together as may be 
convenient, but notin any case more than three or 


because of injury to tools. 

Don’t grumble if you don’t get as good results from 
the use of old material as from new. The workman 
has much to contend with while working up old nail- 
speckled, sand-covered material. 


=e 
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Clarifying. 

Clarification is a process by which any solid particles 
suspended in a liquid are either caused to coalesce to- 
gether or to adhere to the medium used for clarifying, 
that they may be removed by filtration (which would 
previously have been impossible), so as to render the 
liquid clear. 

One of the best agents for this purpose is albumen. 
When clarifying vegetable extracts, the albumen which 








four feet apart. The mud sills should be securely 


least ten feet below the overflow. 

The grouting, if putin to a proper thickness, is no) 
doubt the best, but as it is quite expensive, planks, if 
well put down, will answer the purpose. 

When the structure is completed, to secure the upper 
side and prevent the water working under the mud sill 
located there, the bottom for some distance above it 
should be puddled with clay before the earth and 
gravel filling is put on. 

If sufficient care is manifested in all these details, 
there is no locality where a good and permanent dam 
| cannot be erected. But it is frequently neglect in 
| some of the small details which leads to disaster. 

It is well for the practical millwright to remind 
those who are about to put up structures of this kind 
thatit is better for them to spend a few extra dollars in 
making everything perfectly secure than to be obliged | 
|ina short time to spend several hundred fora new 
dam, which is liable to be carried away by the first 
freshet which may occur. 

- 2 ore — — —-—_— 
Hints for Builders, 

The Builder and Woodworker gives the following 
advice to builders and to those who have not had much 
experience in working up old materials. The sugges- 
tions will be found valuable : 

Never compete with a “ botch,” if you know he is 
favored by the person about to build. He will under- 
cut and beat you every time. 

In tearing down old work be as careful as in putting 
up new. 

It costs about 15 per cent extra to work up old mate- 
rial, and this fact should be borne in mind, as I have 
known several contractors who paid dearly for their 
*‘whistle” in estimating on working up second-hand 
material. 

These remarks apply to woodwork only. In using 
old bricks, stone, slate, and other miscellaneous mate- 
rials, it is as well to add double price for working up. 

Workmen do not care to handle old material, and 
justly so. It is ruinous to tools, painful to handle, and 
very destructive to clothing. 

In my experience I always found it pay to advance 
the wages of workmen—skilled mechanics—while work- 
ing up old material. This encouraged the men and 
spurred them to better efforts. 

Sash frames, with sash weights, locks, and trim com- 
plete, may be taken out of old buildings that are being 
taken down and preserved just as good as new by 
screwing slats and braces on them, which not only 
keeps the frame square, but prevents the glass from 
being broken. Doors, frames, and trims may also be 
kept in good order until used by taking the same pre- 
cautions as in window frames. 

Old seantlings and joists should have all nails drawn 
or hammered in before piling away. 

Counters, shelving, drawers, and other store fittings 
should be kindly dealt with. They will be wanted 
sooner or later. 

Take care of the locks, hinges, bolts, keys, and other 
hardware. Each individual piece represents money in 
a greater or lesser sum. 

Sinks, wash basins, bath tubs, traps, heating appli- 
ances, grates, mantels, and hearth stones should be 
moved with care. They are always worth money, and 
may be used in many places as substitutes for more 
inferior fixings. 








bolted to each pile, and the whole space between them | 
should be either well grouted with stone and water | 
lime or covered with planks, which should extend at | 


is naturally present in most plants accomplishes the 
purpose easily, provided the vegetable matter is ex- 
tracted in the cold, so as to get as much albumen as 
possible in solution. 

Egg albumen may also be used. The effect of albu- 
men may be increased by the addition of cellulose, in 
form of a fine magma of filtering paper. This has the 
farther advantage that the subsequent filtration is 
much facilitated. 

Suspended particles of gum or pectin may be removed 
by cautious precipitation with tannin, of which only 
an exceedingly small amount is usually necessary. It 
combines with the gelatinous substances better with 
the aid of heat than in the cold. There must be no ex- 
cess of tannin used. 

Another method of clarifying liquids, turbid from 
particles of gum, albumen, pectin, ete., is to add to 
them a definite quantity of alcohol. This causes the 
former substances to separate in more or less large 
flakes. The quantity of alcohol required varies greatly, 
according to the nature of the liquid. It should be de- 
termined in each case by an experiment on a small 
scale. 

Resinous or waxy substances, such as are occasionally 
met with in honey, ete., may be removed by the ad- 
dition of bole, pulped filtering paper, and heating to 


| boiling. 


In each case, the clarifying process may be hastened 
by making the separating particles specifically heavier, 
that is, by incorporating some heavier substance, such 
as talcum, ete., which may cause the flocculi to sink 
more rapidly, and to form a compact sediment. 


CLARIFYING POWDER FOR ALCOHOLIC LIQUIDS. 
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Reduce them to a very fine powder, and mix thor- 
oughly. 


For clarifying liquors, wines, essences, etc., take for 
every quart of liquid seventy-five grains of the above 
mixture, shake repeatedly in the course of a few days, 
the mixture being kept in a warm room. Then filter. 

Powdered talcum renders the same service, and has 
the additional advantage of being entirely insoluble. 
However, the above mixture acts more energetically.— 
Eugene Dieterich,in Neues Pharm. Manuale (Ed. IL.) ; 
Amer. Druggist. 

ee 
The Compressibility of Gases. 

M. Amagat has communicated to the Comptes 
Rendus some observations upon the compression of 
gases—comprising oxygen, hydrogen, nitrogen, and 
air—to pressures reaching 3,000 atmospheres. The 
author remarks that his results differ considerably 
from those published by Natterer, since, for the same 
reduction of volume of the gases observed, he has gen- 
erally found the pressures to be very much greater than 
those given upon Natterer’s authority—a result which 
he ascribes to the probable and even inevitable errors 
of the processes adopted by that experimenter. M. 
Amagat finds that at a pressure of 3,000 atmospheres, 
and ata constant temperature of 15° C., a volume of 
the following gases which is equal to unity at the 
ordinary temperature occupies the following spaces: 
Air, 0°001401 ; nitrogen, 0°001446 ; oxygen, 0°001235 ; hy- 
drogen, 0°000964. Under extreme pressures, oxygen, 
nitrogen, and air have nearly the same compressibility, 
which is according tothe room oceupied by the liquids. 
At 3,000 atmospheres it is about equal to that of alco- 
hol under the normal pressure. The compressibility of 





Marble mantels require the most careful handling. 


shortened to suit variable conditions. 


some dry place. They can often be made available, 
and are not easily renovated if soiled or tarnished. 

It is not wise to employ men who have nothing but 
their strength to recommend them. Asa rule they are 





Rails, balusters, and newels may be utilized much | 
readier than stairs, as the rail may be lengthened or| about the normal pressure. The densities of these 
| gases when compressed to 3,000 atinospheres are given 
Gas fixtures should be cared for and stowed away in| as follows by M. Amagat, water being taken as unity : 


hydrogen is much greater—nearly double, in fact. At 
3,000 atmospheres it is nearly equal to that of ether at 


Oxygen, 1°1054 ; air, 0°8817 ; nitrogen, 0°8293 ; hydrogen, 
00887. These values have been determined by assum- 
ing the number generally admitted for the compres- 
sibility of the glass envelopes of the liquids. 
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A URUS SKELETON (Bos primigenius). 

The zoological collection of the Imperial Agricultural 
High Sehool at Berlin has recently been enriched by 
a very interesting object, viz., the skeleton of a wild 
cow (Bos primigenius). This was found May 12, 1887, 
when cutting peat in the bog at Gublen, near Goyatz 
Lower Lusatia), in the deepest stratum of the bog. 
Most of the bones lay in their natural relation to each 
her, and we may safely assume that the cow reached 
the spot where it was found in good condition, and 
that the disintegration took place there. 

As it was found in the evening, when the workmen 
preparing to go home, some of the parts were, 


were 
Among these were the 


unfortunately, overlooked. 


lower bones of the right fore and left hind leg, most of | 
-audal vertebra, a rib, the breast bone, and several | 


the « 
enall bones. Several of the teeth were also lost during 


transportation. All of the other parts were saved, and 
are in an excellent state of preservation, 

Through the efforts of Pastor Overbeck, of Zaue, a 
village near by, the newly found treasure came into 
the possession of Architect Overbeck, of Berlin, and 


from him the Imperial Agricultural High School pur- | 
chased it; but in the meantime Overbeck had had the | 


skeleton mounted by J. Wickersheimwer, the missing 
bones being replaced in alder- 
wood by a skillfal seulptor. 
This skeleton is certainly an 
object of scientific interest. 
There are, to be sure, skele- 
tons of the Bos primigenius 
in several museums—for in- 
stance, Jena, Braunschweig, 
Copenhagen, and Lund—but 
they have heretofore been 
very rare, although numerous 
skulls are known to exist. 
The urus, or Bos primigen- 
ius, must not be confounded 
the so-called aurochs, 
real bison (Bison euro- 
peus). While a few of these 
latter—protected by strict 
laws—exist in the woods of 
Bialowieza (Russian Litauen), 
the other species is extinct. 
Several investigators are of 
the opinion that the last speci- 
wens of this class were killed 
in Poland about three hun- 
dred years ago; but others 
maintain that the urus was 
extinct in prehistoric times. 
We are inclined to the former 
opinion. Whether the so- 
called “wild cattle” which 
are kept in the parks of cer- 
tain large landed proprietors 
in Seotland could be consid- 
ered direct descendants of the 
Bos primigenius is doubtful ; 
at any rate, these * wild cat- 
tle” are no longer of the same 
size and general appearance 
as the really wild urus, but 
have greatly degenerated in 
the course of time. 

In many points the fossil 


with 
the 
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Autumn Work among the Trees. 

All planting north of the latitude of this city is most 
safely done in the spring. Further south the long 
autumn enables trees, planted when the leaves are 
ripe, to push out new roots and establish themselves 
before the ground freezes. But where cold weather 
| follows close after the early frosts, a tree planted in the 
autumn has no opportunity te develop new roots, and 
therefore loses not only the advantage it would have 
| obtained in a more temperate climate in an early and 
vigorous spring growth, but it is forced to endure the 
severity of the winter without the aid of roots in active 
| working condition. Trees planted in the autumn do 
not always die in the Northern States, but they are 
more apt to suffer than those planted in the spring, 
they are often blown over unless earefully supported, 
and they are frequently heaved by the frost or thrown 
out of theground entirely. But forall the operations 
connected with the planting and the care of trees, 
except the mere setting them in the ground, the 
autumn is the right time. All planting plans should 
be completed, and all stock selected, at this season, 
and the ground to be planted should be prepared and 
ready to receive the trees. 
| Our springs are soshort and the rush of spring work 





skeleton from the Guhlen = = : 
peat bog resembles the Podo- _ Us 1 f= .. 
lion and Hungarian steppe BZ At; ee j 


i 


cattle, but the urus is larger 

than these, as well as all kinds 

of domestic eattle. The height 

of the withers of the cow 

from Guhlen, as now mounted, is 5 feet 6 inches, while 
the skeleton of a domestic cow seldom measures 5 feet 
linch. The skull of the former is 2 feet 1 inch long, 
that of a very large domestic cow is 1 foot 7 inches to 1 
foot 9 inches in length. A specimen in the British 
Museum measures 2 feet 11 inches. 

In regard to the horns, the part which was really 
horn has, naturally, perished in the course of the hun- 
dreds or thousands of years ; but the well-preserved 
bone portions, called the horn cores, show that the 
horn sheaths were large and well formed. The length 
of one of the horn cores, exclusive of the bend, is 2 feet 
3 inches, and its circumference at the base 1 foot 1 inch. 
lhe greatest distance between the horns at the curves 
is 2 feet 5 inches, and at their points they are 3 feet 
“part. The setting and curves of the horn cores can 
be seen in the accompanying cut. 

As the Bos primigenius can rightly be considered the 
Progenitor of our domestic cattle (Bos taurus, L.), or at 
‘east of certain breeds of them, and as many important 
‘nvestigations depend on‘a careful comparison of the wild 
“pecies with their tame descendants, a urus skeleton 
‘y certainly be considered an important acquisition, 
‘pecially for such a museum as that of the Agricultural 
High School of Berlin, which offers an opportunity 
a ‘olparison of the skulls and skeletons of wild and 
‘ane bovines which is scarcely equaled by any other 
‘uuseum in the world,—JUustrirte Zeitung. 
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A URUS SKELETON (BOS PRIMIGENIUS.) 


| is always so pressing that it is impossible to properly 
prepare the ground for planting unless it is done dur- 
ing the summer and autumn. 
fore, when northern planters should decide what trees 
they want to plant next spring, and just where they 
| will plant them. It is the time to select and order 
‘nursery stock, and if the planter has any facilities for 
| protecting plants through the winter in a cold cellar or 
| pit, this is the time to obtain them from the nursery, 
‘rather than in the spring, when nursery men are 
| crowded with orders, and too busy to devote proper 
| time and attention to digging and packing their trees. 
|The ground being prepared, the exact position of each 
plant determined on, and the plants on hand, the mere 
setting them in the ground is the work of a short time. 
| The man, moreover, who is thus prepared beforehand 
for spring planting can take advantage of the first suit- 
able weather, and get his plants into the ground as 
soon as the frost is out and it is dry enough to work, 
while if he waits for material ordered in the spring, 
very often it will not be received until after the trees 
have started to grow, and warm, dry weather has set 
‘in. In a climate like that of our Northern States, where 
summer follows hard after winter, and where spring is 
almost unknown, there is no other operation of the 
farm or of the garden which demands more carefully 
planned preparation—more forehandedness—than tree 


planting 





This is the time, there- | 
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The autumn, too, after the leaves have begun to 
fall from the trees, is the best time to study pianta- 
tions with the view of determining which trees should 
be removed and which of those which are to remain 
need pruning. The actual condition of a tree—its 
health and shape, and its relation to its neighbors—is 
best determined after the leaves, or many of them, 
have fallen; and if trees are to be marked for the ax, 
it should be done now, and before really cold weather 
or snow makes the critical examination of each indi- 
vidual practically impossible. The autumn, too, as 
has been explained in a recent issue of this jour- 
nal, is the best time for all pruning operations in- 
tended to rejuvenate old trees or to bring unsightly 
ones into shape. 

The man, therefore, who bas trees should devote 
some portion of these autumn days to determining 
how he can improve them by thinning or by prun- 
ing, or, if he is a planter, in deciding where his next 
spring’s plantations are to be made, and what they are 
to be made of.—Garden and Forest. 
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Ants and Butt 


erfiles, 

In the last number of the Journal of the Bombay 
Natural History Society, Mr. Lionel de Niceville de- 
scribes the manner in which 
the larvee of a species of but- 
terfly (Tarucus theophrastus, 
Fabricius) are cultivated and 
protected by the large com 
mon black ants of Indian 
gardens and houses. As 
rule, ants are the most deadly 
and inveterate of 
butterflies, and ruthlessly de- 
stroy and eat them whenever 
they get the chance, but in 
the present case the larve 
exude a sweet liquid of some 
sort, of which the ants are 
inordinately fond, and which 
they obtain by stroking the 
larve gently with their an 
tenne. Hence the great care 
which is taken of them. The 
larve feed on a small thorny 
bush of the jungle—the Zizy- 
phus jujuba—and at the foot 
of this the ants construct a 
temporary nest. 

About the middle of June, 
just before the rains set in, 
great activity is observable 
on the tree. The ants are 
busy all day running along 
the branches and leaves in 
search of the larva, and guid- 
ing and driving them down 
the stem of the tree toward 
the nest. tach prisoner is 
guarded until he is got safely 
into his place, when he falls 
off into a doze and undergoes 
his transformation into a 
pupa, If the loose earth at 
the foot of the tree is scraped 
away, hundreds of larve and 
pup in all stages of develop- 
ment, arranged in a broad, 
even band all round the 
trunk, will be seen. The ants 
object to uncovering them, 
and immediately set to work 
to put the earth back again ; 
if this is taken away again, 
|they will remove all the chrysalids and bury them 
lower down. 

When the butterfly is ready to emerge in about a week 
it is tenderly assisted to disengage itself from its shell, 
and, should it be strong and healthy, is left undis- 
turbed to spread its wings and fly away. For some 
time after they have gained strength they remain bover- 
ing over their old home. In one case a butterfly fell to 
the ground before its opening wings had dried, and a 
soldier ant tried to rescue it. He carried it back to the 
tree with the utmost care, and made several attempts 
to assist the butterfly to hold on again, but finding bis 
efforts unavailing, he left the cripple to recover himself. 
On his return, seeing no improvement, he appeared to 
lose all patience, and, rushing in, bit off both wings 
and carried the body into the nest. But high-handed 
proceedings of this kind are very unusual. Iiis said to 
be a curious sight to watch the fragile and delicate but- 
| terflies wandering about, all feeble and helpless, among 
\the busy crowd of coarse black ants, and rubbing 
shoulders in perfect safety with the ordinary fierce, big 
headed soldiers. A larva of another species thrown 
down among them as an experiment was immediately 
set upon and torn to pieces by the ants. 
- —->+eoro 

IT is said that in Leominster, England, 
ing together an oak and an ash which appear to have 
only one common trunk for four feet and then divide. 
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ENGINEERING INVENTIONS. 
A safety vaive has been patented by 


Mesers, John W. Spoiders and Francis X. Vien, of 
Brooklyn, N. ¥. It is designed to act on the slightest 
excessive steam preseare, all the contacting pointe 
offering very little resistance, while the construction is 
simple and not liable to get out of order 


A railroad water tank has been patent- 
ed by Mesers. John Skinner and Rolly W. Jackson, of 


Newman, [ll. This invention covers improvements to 
prevent the vaive and its connections and the outlet 
pipe from becoming inoperative from the freezing of 
the water in the tank, and to do this effectually and 
cheaply 


| wensbute on enpetite inner sides is a rest consisting of 
ls ring of the general shape of the hat crown, and 
having loop ends longer than the width of the hat 
crown, to facilitate the packing and unpacking of hats 
in boxes, 
| A method of musical notation has 
| been patented by Mr. Diego Fallon, of Bogota, U. 8. of 
Colombia. It consists essentially of designating the 
sounds by consonants and their value and duration by 
vowels, the mnsic to be written without the use of 
| notes, clefs, keys, staffs, flats, or sharps, to enable a 
| beginner to learn quickly, and to transpose music 
readily from one key_to another. 


A churn has been patented by Mr. 
Lambert Snyder, of Midland Park, N. J. The dash 


A ear coupling has been patented bY | om has adversely arranged slotted conical frames, 


Mesers. Henry L. and Charles W. Banta, of Canon | with horizontal rods in alignment with the slots of the 
Crty, Col. This invention covers a peculiar construc. | frames, whereby the fluid is drawn from the top and 
tion and arrangement of the coupling pin adjusting | nottom toward the center of the dasher, in a way 


mechaniem and of the link adjusting contrivance, 
the coupling being op rated without the train man / 


going between the cars to couple or uncouple them 
An exhaust nozzle extension for loco- 
motives has been patented by Mr. Julius T. Lee, ot | 


Mattoon, Ul. Pipes of varying lengths are movably | 
and adjustably sopported within the emoke stack, | 
ahove the stand pipe, whereby the exhaust steam may | 
be discharged at different pointe in the stack, as | 


desired, to increase or diminish the draught, the use of 
either discharge pipe being ander the ready control of 


the engineer 


A balanced valve for steam engines has | 
also been patented by the same inventor. The inven 
mn consiste of an adjustable table or crack held in 
the steam chest, and a rolier frame with rollers travel- 
ing on the table and eupporting the alide valve, being 
desiqned to save friction and wear of the valve, while 


keeping it true and even. 
—_ — 
AGRICULTURAL INVENTIONS 
A center draught mowing machine 


has been patented by Mr. Warren Hill, of Towanda, 
Pa. Thie invention covers a novel constraction and 


combination of parte in a machine designed to cut a 
very broad ewath, and in which all the parte are easily 
adjustable, without rattling, and the minimam amount 
of friction. 


A seeding machine has been patented 
by Mr. William H. Schenck, of Sterling, Col. This in- 
vention provides a drill designed to close without the 
aid of adr 
drill-opening devices, making a narrow furrow and 
avoiding the necessity of employing a dragging furrow- 


lor furrow closer after the passage of the 


closer 
——_#oo—_—_——- 


MISCELLANEOUS INVENTIONS. 


Achinch trap has been patented by Mr. 
Robert H. Wilson, of Timber Lake, Col. This inven- 
provides a trap of novel construction designed to catch 
any kind of insects which secrete themselves in crevices 
and places from which it is difficult to dislodge them. 


A bobbin winder for sewing machines 
has been patented by Annie Lewis, of Galveston, 
Texas. This invention covers a novel construction, 
combination, and arrangement of parts, constituting a 
pew and improved attachment for sewing machines for 
winding bobbins. 


A mandrel for bending lead pipes has 
been patented by Mr. John J. Carr, of Brooklyn, N. 
Y. It is made with a shank having a quarter bend and 
slightly tapering, with a shoulder formed on the shank 
for driving the latter wholly or partly into the pipe to 
be bent. 

A combined burglar alarm and sash 
lock has been patented by Mr. Archie B. Candle, of 
Monroe, N.C. This invention provides a device ser- 
ving a# a lock for the sash, and which opcrates an 
alarm, while the sash may be partly raised for ventila- 


designed » make fine butter in a short time, with little 
labor 


A portable safe has been patented by 
Mr. Joseph J. Schuknecht, of Bailey, Ohio. It is for 
the storage of important papers, jewelry, etc., and has a 
hollow box with a lid, a box enlarged to form a step 
near its top held in the body a fire-proof filling isolat- 
ing the box from the body, and other novel features, 
being cheaply manufactured and designed to afford 
secure protection against fire. 

A combined cane and stool has been 
patented by Mr. William Leisner, of Los Angeles, Cal. 
This invention covers a cane made with two separable 
sections, a tubular head section and a body section, 


with two series of essentially triangular hinged mem- | 


bers, and other novel features, making a cane which 
can be conveniently converted into a stool, while the 
article can be simply and cheaply manafactured. 


A screw driver has been patented by 
Mr. Michael Cashin, of New York City. It has a longi- 
tudinally slotted handle with reversible pawis, the bit 
having right and left threads, a ratchet having pins en- 
gaging grooves in the bit, the pawls being adapted to 
be thrown into and out of engagement with the ratchet 
by turning the cap, the device being designed to be 
used as a simple screw driver or a ratchet screw driver. 
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tion, with no danger of it« getting out of order, and the 
alarm may antomatically reset itself. 


A rubber compound or mixtare has| 


been patented by Mr. John A. Titzel, of Glenshaw, Pa. | - 


It is composed of gilsonite asphaltaum, valcanized 
rubber or ecrap or waste, mnanganated linseed oil, epir- 
its of tarpentine, deodorized petroleum naphtha, and 
powdered sulphur, making a compound to be variously 
prepared and applied for different uses. 


A twine oiler for self-binding reapers 
has been patented by Mr. Donald MeCoig, of Mull. 
Ontario, Canada. It is a novel device, to be attached to 
the reaper in euch a position that the twine may pass 
through it while passing from the twine box to the 
needle, to coat the twine with a substance to prevent 
insects and mice from eating it 


A whiffletree coupling has been patent- 
ed by Mr. Ingalle Bragg, of South Andover, Me. This 
invention relates toan improvement in couplings in 
which the pivot bolt has a bearing above the whiffletree 
in a bruce fixed to and rising from the croes bar or 
evener, the object being to make sure against accidental 
loosening and detachment of the bolt. 

A bolt or bar having a coating of 
ename! or vitreous substance, combined with a protect 
ing sleeve or jacket, has been patented by Mr. Oliver R 
Batier, of Cooperstown, N. Y. Sach vitreous covering 


of bolts ie designed to absolutely resist the burglar’s | 


saw or file, making it impossible to sever a bolt or bar 
eo made by any cutting instrument 


A skimmer has been patented by Mr. 
George W. Galledge, of Briartown, Indian Ter. It con 
sists of a pan secured to a bandle fulcramed on a pivot 
secured to an extension rod, with a siotted fork held on 
the pivot and pressed against the end of the handle by 
a «pring coiled on « rod extending from the fork, being 
specially adapted for skimming sorgham while under- 
going the asual boiling process, 


A rest for packing hats has been pa- 
tented by Mr. James W. Seymour, of Brooklyn, N. Y. 
Combined with a packing box having a series of spaced 
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Price, $3.00. For sale by Munn & Co., 31 Broadway, New 
York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Perforated metals of all kinds for all parposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Ill. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
ehinery, and containing reports of tests, on application. 

Wrinkles and Recipes—Compiled from the Scren- 
TIFIC AMERICAN. A collection of practical suggestions, 
processes, and directions for the hanic, the engi 
the farmer, and the housekeeper. Illustrated colored 
frontispiece. Edited by Park Benjamin, Ph.D. Third 
editivn. Price, $2.00. For sale by Munn & Co., #1 Broad- 
way, New York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudg 2% Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co., 1122 Liberty St.. New York. 

“ How to Keep Boilers Clean.” Send your address 
for free 8% page book. Jas.C. Hotchkiss, 120 Liberty St., 
N.Y. 

The best Coffee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 
peaberry machines; also rice and macaroni machinery, 
are built by The Hungerford Co., ® Cortlandt St., N. Y. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 152 page illustrated catalogue free. McAilister, 
Manufacturing Optician, 49 Nassau St., New York. 

Rotary veneer basket and fruit package machinery. 
1. EB. Merritt Co., Lockport, N. Y. 

Rod, pin, and dowel machines, 1,000 to 3,000 lineal 
feet per hour. Rollstone Machine Co., Fitchburg, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

3" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 











NEW BOOKS AND PUBLICATIONS. 


THE METALLIC ALLOys. A practical 
guide for the manufacture of all kinds 
of alloys, amalgams, and solders used 
by metal workers, together with their 
chemical and physical properties and 
their application in the arts and the 
industries, with an appendix on the 
coloring of alloys. Translated and 
edited, chiefly from the German of A. 
Kruppand Andreas Wildberger, with 
extensive additions, by William T. 
Brannt, one of the otthen of ** The 
Techno-Chemical Receipt Book,” ete. 
Illustrated by sixteen engravings. 
12mo. Pp. 428. Price $2.50. Phila 
delphia : Henry Carey Baird & Co., 
810 Walnut Street. 


The title as given above very well indicates the range 
of this admirable volume, which surpasses in complete- 
ness any book on alloys, amalgams, and the coloring of 
metals previously published in the English language. 
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any worker in metals to fail to find precisely the alloy, 
amalgam, or solder which he needs, with aclear descrip. 
tion of its properties and uses. A specially interesting 
feature of the book is the fullness with which phosphor 
bronze and aluminum alloys are treated. Like all of th. 
publications of this house, so widely known by the in. 
dustrial cnaracter of its books, this volume is provided 
with a ful) table of contents and an admirable index. 
these rendering any subject in it easy of access. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters. 
or no attention will be paid thereto. is is for our 
information, and f 


References to former articles or answers shou) 
give date of paper and page or number of question 


Gmqusetes not answered in reasonable time shouid 
; correspondents will bear im mind that 
some answers require not a little research, and. 
though we endeavor to ly to all, either by letter 

or in this department, must take his turn. 
Special Written Information on matters of 


rather interest cannot be 
expected without remuneration. 


Scientific American Suppiements refer) 
to may be had at the office. ice 10 cents each. 


Books referred to promptly supplied on receipt of 























price. 
Mimerala sent for examination should be distinct!y 
marked or labeled. 





(1) C. W. D. asks: For the best way to 
get copper off the sides of a vat which has deposited 
there. The vat is lead lined. Also can you give me the 
process of coating electrotypes with steel? A. Con- 
nect your vat to the wire leading to the copper or car- 
bon of your battery. Fill vat with sulpburic acid and 
water, and carry a wire from your zinc pole to a plat 
of copper immersed in the sulphuric acid. This wi)! 
strip the copper.—For steeling process we refer you to 
Surriement, No. 605, which we can send you for 10 
cents. 


(2) H. W. W. asks: 1. What is the pro- 
cess for reducing raw lump alum to burnt alum pow- 
der in large quantities? And what is loss in weight of 
alum by evaporation? A. Simply heat the alum in an 
open vesse! to 401° Fah., such as an enameled frying 
pan. The following are the elaborate directions of th: 
United States Pharmacopeia: Alum, in small pieces, 
one hundred and eighty-four parts. To make one hun 
dred parts. Expose the alum for several days to a 
temperature of about 80° C. (176° Fah.) until it has 
thoroughly effioresced. Then place it in a porcelain 
capsule, and gradually heat it to a temperature of 2° 
C. (392° Fab.), being careful not to allow the heat to 
tise above 205° C. (401° Fah.) Continue heating at th 
before mentioned temperature until the mass becomes 
white and porous, and weighs one hundred parts 
When cold, redace it to a fine powder, and preserve it 
in well stopped vessels, 2. Please give receipt for a 
good blacking. A. For blacking we refer you to Phin’: 
“ Trade Secrets,’ which we can send you by mail for 
sixty cents. 


(3) D. F. C. writes: A party recently 
passed through here selling a powder which, placed in 
a lamp containing oil, rendered it non-explosive; do you 
know of any compound of that description? A. We 
do not, and no such powder is known. The powder 
sold was valueless, and without effect of any kind. 


(4) A. R. 8. asks: 1. If hot and cold 
water are exposed to a temperature below freezing, wil! 
the hot water freeze first? Will it make any difference 
in this respect whether the water is in open vessels or 
in closed pipes? A. The cold water will freeze first, 
whether in open vessels or in pipes. 2 If water that 
has been heated and is become cold again and water 
that has not been heated are exposed to heat, will they 
both begin to boil at the same time? A. The un- 
heated water will be apt to boil the first, owing to the 
presence of a certain amount of dissolved gases. 


(5) R. G. D. asks: 1. If asolid glass ball 
be dropped into the ocean (at its greatest depth), wil! it 
sink to the bottom? A. It will. 2. Why should a 
diver be weighted according to the depth he desires to 
descend’ A. This is a practical question. A weight 
that would cause aman to sink in one depth would 
insure his sinkine to any depth. The diver finds by ex- 
perience what weighting is vest adapted to his needs. 


(6) A. F. B. asks: 1. How near may one 
go toa dynamo for the electric light without danger of 
having one’s watch balance whee! magnetized? A. It 
depends on the dynamo, its size, make, etc., and also 
on the size, quality of steel, etc., used in the watch 
movement. 2. What are the symptoms of such mag 
netizing? A. Your watch will fail to keep time, and 
the works wil) attract a fine needle suspended by 4 
thin thread. 3. Supposing the watch balance to be 
magnetized, how may this be entirely demagnetized’ 
A. For demagnetization of watches we refer you to 
SuPprLeMENT, Nos. 206,207, and Screntirtc AMERICAN, 
M4, vol, 55. 


(7) G. B. asks whether or not bisulphide 
of carbon is too dangerous to handle as an ant and 
gopher destroyer; in fact, as general insect destroyer. 
If not too dangerous for a careful person to use, will you 
please state how best used for above purpose? A. Bi- 
sulphide of carbon as well as its vapor is highly inflam: 
mable. Inhalation of its vapor produces very seriou 
effects, a species of intoxication following, with loss of 
memory, etc. A person might become its victim when 
applying it, however careful he might be. Inject into 
soil with a syringe or force pump. See Screntirt: 
AMERICAN SuPPLEMENT, No. 471, which we can send 
you for ten cents, for illustrations of improved app!)- 
ances for application of bisulphide of carbon to the so). 


(8) E. F. F. writes : In a discussion with 
4 friend, I made nse of the phrase that in the telephone 


The treatise is arranged under forty-six chapters or see | sound was converted into electricity on oneend and ther 
tions and an appendix, each discussing with great am- . on the other end of the line reconverted into sound. The 
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bjeet, and it would be difficult for ' 


correctness of this expression was doubted,it being he!d 








NovEMBER 24, 1888.] 


— 


t sound costae not be turned into electricity. Please 





porns whether Iam right, and if not, please — 
principle of the process. A. Sound is not converti 
into electricity, but sound waves are utilized me 
motive power for operating apparatus for varying 
current, or for generating it, according to the kind of 
instrument used. Inthe case of the carbon transmitter, 


vibration of the diaphragm by the impact of sound 
aves varies the current in the local circuit by varying 
ps pressure of the two electrodes of the transmitter. 
The Bell telephone, when used as a transmitter, is simply 
a magneto-electric generator in which the armature is 
vibratory instead of rotary. The diaphragm (which is 
armature), when vibrated by sound waves, causes 
‘ cal impulses to be generated in the coils of the 
instra ment. These electrical impulses produce in the 
diaphragm of the receiving instrument vibrations cor- 
onding to those of the transmitting instrument, 
and the vibration of the diaphragm of the receiving in- 
«rrument produces air vibrations similar to those which 
actuated the diaphragm of the transmitting instrument. 
(9) S. 8. asks: 1. Can I do satisfactory 
plating without a battery? A. No, 2. If not, 
what kind of a battery would you recommend? A. Use 
bichromate Bunsen type battery. 

8. C. asks: 1. What are the pro- 

ns of air and common illuminating gas that con- 
the most explosive mixture? A. One gas, seven 
to ten air. How can I remove writing ink stains 
from a photograph? A, Use a dilute solution of oxalic 
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11) F. X. W.—For information as to 
tion of electrical apparatus in general we refer 


construc 
you to Bottone’s “ Electrical Instrument Making for 
Amateurs,” which we can send you by mail for $1.20. 


(12) H. M. B. asks how and of what ma- 
terial is superphosphate made, A, It is made by treat- 
hosphate of lime with sulphuric acid in proper 
amount. Asa source of phosphate of lime the natural 
phosphate rock of Churleston, 8. C.. is largely used. 

(13) G. F. writes: In using tallow in 
my laundry I succeed in making it odorless. I wish to 
know the way to make it white and soft. A. Melt and 
heat with water, allow to cool, and remove the solid 
tallow. Lf itis bad to start with, you will probably be 
unable to purify it satisfactorily. 


(14) R. H.—For information on balloons 
we refer you to May's “ Ballooning,” -vhich we can 
send by mail for $1.00. For emery wheel address 
makers, stating your requirements. A 40 foot sloop 
yacht may ran at from $300 up to $2,000 per annum; a 
40 foot steam yacht will cost about twice as much. 

(15) W. W. C. asks: 1. How can I treat 
cow horns so they may be bent into shapes? A. Steam 
will soften them so that they can be bent to a certain 
extent. 2. Is there any process for dyeing or coloring 
horns black? A. They may be dyed by an aniline dye, 
or by soaking in copperas solution, followed by soaking 
in logwood decoction. 


(16) V. C. T. asks: What would be the 
best book to get fora young man of 18 to learn elec- 
tricity? A. We recommend Thompson's * Elementary 
Electricity,” price $1.25. “ Practical Electricity,” by 
Ayrton, $2.50. Thompson’s “ Dynamo-Electricity,” $5. 
We can supply all of these works, free by mail. | 

(17) A. P. asks for a paste or cement by 
which cotton cloth may be made to adhere to metal 
plates, the latter throwing out a heat of about as great 
asthe hand can bear. A. Try silicate of soda, also 
try gum tragacanth mixed with water and a little gly- 
cerine to the thickness of soft butter, 


(18) F. V. asks how to make a solution 
of tin for electroplating. 


ing |} 


A. Distilled water.... ........ 200 parts by weight. 
Pyrophosphate of soda. 2* ry “ 
Fused chloride of tin..... 200 “ Fe 


Dissolve the soda salt oom, and then gradually intro- 
duce the tin salt. 


(19) W. L. K. asks: How many cells, 
and of what kind, would be required to run a one can- 
dle power Edison miniatareylamp? How long will 
same be run by the battery, that is, in continuous use? 
A. One or two good bichromate cells, Grenet or Bun- 
sen,fwould run it for a number of hors. 


(20) W. W. C. asks: 1. Will a battery 
composed of a zinc and a copper plate suspended ina 
strong solution of NaCl be reliable when placed in the 
cireuit of an electric door bell? A. It will be very weak 
and liabie to polarization. 2. What is the best and sim- 
plest home-made battery for an electric door bell? A. 
See SclentiFic AMERICAN SUPPLEMENT, No. 157. 3. 
Does a stop or diaphragm when placed in a lens have 
any more effect than to exclude the rays of light that 
fall on the outer edge of the lens? A. This is practi- 
cally its fanetion. 4. Would a Darlot R. H. (common 
angie lens), which with fall opening covers a four-fifth 
plate, cover a larger one if stoppered down with a dia- 
phragm three-sixteenths of an inch in diameter? If so, 
What size? A. Probably it would cover a 644 x8\ plate. 
To test it hold the lens in front of a window, then place 
- ‘arge white cardboard behind it, moving it nearer or 

urther from the lens until the image is distinct. Then 

measure the circle it cuts, and you have the actual size 
of plate it will cover. 5. What is the best shape for a 
canvas canoe for speed on smooth water? Why? A. 
The one that will expose the minimum surface, because 
“skin friction” is the principal resistance to the motion 
6. Of what wood would you recommend 

hat the frame be built? A, Ah, hickory, or white oak. 
“strong, light, and easily bent. 7. Is there any better 
way for waterproofing canvas than applying one or two 
Coats of linseed oil, letting it dry, and then varnishing? 
A. Melted parafiin is excellent. For full details of 
eanoe constraction we refer you to our SUPPLEMENT, 


= 164, ~ 216, and 219, which we can send you for 
0 cents eae 


. (21) O. 8. asks: 1. Is there a locomo-|** 
‘© or stationary engine in existence that can get up 
am enone to run itself with a one-inch hole in the 
me * A. It ts @ question of size of boiler, of size 
“ns\ue, of relative sizes, andof steaming capacity 
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Scientific American. 


The question we answer affirmatively. 2, Is there any 
substance that can be mixed with liquid glass that will 
thin it, and what is liquid giass made of? A. Water. 
Liquid glass is a solution of silicate of soda or potash in 
water. 8. Which is the highest mountain in the world? 
A. Mt. Everest, in the} Himalaya ranges in Asia—29,000 
feet high. 4. What was the highest altitude ever 
reached by man,and by whom? A. 37,000 feet, attained 
by Glaisher and Coxwell in a balloon, September 5, 1862. 
5. Are white maple and sugar tree the same? A. Yes 


(22) A. C. asks fora formula for collodio- 
bromide emulsion that is rapid. The following is re- 
commended : 


Alcohol s. g. 0820 ........... = * 
Pyroxyline . .... --4 grains, 
Castile soap diseolved in aleo- 
OR ee BY = 
Bromide of ammonium and 
ne 56 7 


Dissolve 125 grains of nitrate of silver in one ounce of 
boiling alcohol, and sensitize the emulsion by adding 
one drachm of the silver solution at a time, thoroughly 
stirring with a glass rod until the silver is well incor- 
porated. After the whole has stood for twelve hours 
add 30 grains more of the double bromide of 

and cadmium dissolved in half an ounce of alcohol. 
After standing for a few hours longer the emulsion is 
poured into a flat dish and allowed to evaporate and 
dry. Itis then washed with distilled water by repeated 
soakings until all the soluble salts are removed. After 
drying it is again redissolved in equal parts of aico- 
hol, at the rate of from twenty to twenty-four grains 
to the ounce of solvents. Then it is ready for ase, and 
platesmay be used wet or dry. 


(28) J. MeG. asks: 1. What is meant by 
the philosopher's stone? A. A substance which could 
turn base metals into gold. 2. How can I make ethereal 
solution of gold? A. To one part strong solution of 
terchloride of gold add three parts ether in a separatory 
fannel, mix by gentle agitation, allow it to stand until 
the supernatant ether is strongly colored, draw off the 
water from beneath, and the solution will remain. 3. 
Will hydrochloric acid etch soft steel? A. Yes. 4. 
Which is the cheapest for newspaper etching—copper or 
zinc plates? A. Zinc plates are used for relief work. 


(24) E. H. F. asks for the best way of 
applying naphtha to furniture and carpets, to be effec- 
tual in destroying Buffalo moths, without injury to the 
articles. A. Naphtha will not injure carpets, but will 
injure varnish. It can be applied by sprinkling. It 
is very dangerous as regards conflagration, its vapor 
being liable to ignite from fires, lamps, etc. 


(25) T. H. B. asks how to prepare a 
toilet cream, with snow white petrolatum as the base, 
and mixture tinted a faint or delicate pink. A. You 
can color the petrolatam pink by a little alkanine, or ex- 
tract of alkanet root. It can be stiffened with a little 
white wax, and almond oil can be added. The subject 
is excellently treated in various books, such as Cooley's 
“ Practical Treatise on Perfumery,” which we can send 
you by mail for $1.50. 


(26) G. R. C. asks how white metal is 
made. I mean the kind that is used in the manufac- 
ture of cheap table ware, such as table casters, spoons, 
butter knives, etc. The metal being naturally soft, will 
you also please state how same can be hardened and 
still retain its color? I want it for small castings, cog 
wheels, etc. A. The following are formulas for white 
metal. Melt together: (4) Tin &2, lead 18, antimony 5, 
zinc 1, copper 4 parts. (b) Brase 32, lead 2, tin 2, zinc 
l part. Fora hard metal, not so white, melt together 
bismuth 6 parts, zinc 3 parts, lead 13 parts. Or use 
type metal—lead 8 to 7 parts, antimony 1 part. 

(27) J. P. asks for a good recipe for 
stove polish, A. We can supply you with “The 
Techno-Chemical Receipt Book,”’ price $2, which con- 
tains a very good receipt for stove polish. 

(28) T. J. asks: Can a molecule exist 
apart from gravity? A. Gravity is supposed to be in- 
herent in all molecules ; none can exist without pos- 
sessing it. 

(29) A. G. asks for the best wire to use 
for heating purposes. A. Platinum, which may be 
coated with a thin wash of pipe clay and water. 

(30) Carpenter asks: Would you please 
tell me how long a man could subsist without any 
special inconveniences in a barrel six feet in diameter, 
ten feet long, perfectly airtight? A. One or two hours. 

(31) S. R. K. writes: Please straighten 
me out on the following problems: 1. 
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A. Reduce the quantity under the sign to a decimal, 
find logarithm, divide the logarithm by 1°35, and find 
number corresponding thereto, multiply this by 17. 2. 
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A. Reduce quantity within parenthesis to decimal, find 
logarithm, multiply the logarithm by 1°4, and And num- 
ber corresponding thereto. 

(82) R. B.—The size of a wheel affects 
the sliding friction at the axle, and the resistance offered 
as its circumference in its rolling motion strikes obstacles 
on the road. The large wheel is normally the easiest 
running. 

(38) J. B. 8. writes: I wish to extract 
the fiber from a certain kind of grass. What is the 
simplest plan without machinery? A Soak in water 
and beat with a mallet until the fiber separates ; 
repeated washings and rubbings will gradually remove 
all soft matter and leave pure fiber. 

(34) F. S. asks how the operation known 

as “ boiling out” a meerschaum pipe is performed. A. 
The pipe is immersed in hot beeswax for ten or fifteen 
minutes. 

(35). W. T. asks: 1. How many pounds 
of pressure will a mixture of O and H produce by their 
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| combination by electricity in a limited space of the same | Electrodes for secondary batteries, making, C. H. 

volume as the gas? A. Ten atmospheres under the most a2 «cs daiinnnidin sts becceseentoateneceniia 73 
favorable circumstances, 2. What will be the tempera- | levator. See Ice elevator. 

ture? A, About 7,000° Fah., under assumption of com- Elevator bucket, W.G. Avery........ 6. -ccecceees 392,582 
plete combustion; practically far less, 3, Will it take Elevator ae water, etc., M. Garland........ 392,421 

less O and H mixed in a ai tn Glia Engine. § arding engine. Gas engine. Kotary 

proper proportion gas engine. Rotary steam engine. ‘ 

engine than the gas generally used, and what will be the | engines or pumps, reversing attachment for ro- 
proportion in cubic feet? A. It will take about seven SE, I nits eeetntenabe ni nekabnnhauiatin 902,200 
times as much coal gas and air, Envelope, reversible sample, a. " Doutney.. . 392,501 
2 ee ann en Ss Os My ME caccnrenccecncsceccns eocvee . 302,258 
Byegiass hulder, M. Riggs... ..csesssescccccecceees 392,363 
INDEX OF INVENTIONS | Bresiass holder, 8. W. Saxton 0.0... 92,867 
ES OG MI 6 oon na cacncacnnceneasensaean 392,522 
For which Letters Patent of the ae at oe abdbocckbeunetesenserase 392,334 
ence, » OGR@ ....... + 892,433 
United States were Granted Fence clasp and wedge. wire, N. W. French . 302,506 
November 6, 1888, ri tr ei tah 
AND EACH BEARING THAT DATE. a for =o ete., W. M. Jackson........ 392,271 
. rile, r, L. L. Ferris .. Way 
(See note at end of list about copies of these patents. ) Filter. 1 Frets & Waespi ....... veee 902/828 
Finger ring, J. B. Newman........ -» S02 \n67 
Advertising device and cigar cutter, combined, Firearm, breech-loading, T. Perkes. . RAST 

Ws SIL dle idehinnenecapeunesectnnsdditken 382,552 | Fire escape, J. MacGregor........ 2,278 
Agebe eplnnas, BD. G. THIP....0000 corceccccccccceces 332,240 | Fire extinguishing apparatus, H. w yman “92, 250, 492,261 
Amlanal trap, 3. Clasell........cccsccccccccccese coceces 392,185 | Fire pail, chemical, C. R. Macomber............ -. 902,268 
Bags, mouthpiece 8 eae 302,236 | Fork. See Pie fork. 

Bale tie machine, F. A. Warren..................... $92 245 | Frame. See Clothes line supporting frame. 

Banjo, Washer & Dobson, Jr ............... .c.c00. $92,381 | Frypan or broiler, M. 8. Tracy... $2,239 
Rank register, J. B. Dennis......................0... 392,317 | Fumigator, D. L. Snediker.... - 32,235 
Bee ey He WE, MIM oc cccccccccccesccccscesse . 892.448 | Furnace. See Hydrocarbon furnace, 

Barrel head, D. R. Proctor. ........... 6... .sceses --. 892,570 | Furnace for heating vehicle axles, Parmelee & 
Barrel hoop, R. W. Stewart..................00s0s00. 392,473 SEN datacevcsssseneannans 398,223 
Barrel washer, E. G. Ogden.................sssse0e0+ 392,220 | Furnace for melting metal, J. M. & J W. Cooper.. 392,187 
Battery. See Secondary battery. Furniture, folding, E.G. Chormann............... $92,407 
Bed bottom, spring, E. F. Tilley........... eeanences 892,529 | Gauge. See Saw set gauge. 

Bed, folding or mantel, G. W. Bent................. 392,178 | Galvanometer, EK. Weaston................... 302,477, 392,478 
Bevel, adjustable miter, M. Gates............ «++» 892,508 | Galvanometer, reflecting, KE. Weeton.............. S476 
Bevel, carpenters’, R. Hayden..................5 «. 392,427 | Garment supporter, E.G. Babcock.................. 992,397 
SID SE ncccccccnanccocecatceeseconnnnans 392,525 | Gas, apparatus for manufacturing, M. Gross, 

SII iidintededdestaiseatnonsarnbednes aetnacs a2,461 992,553 to 392,555 
Binder, temporary, M. F. Berry.... .............++- 902,402 | Gas burner, GQ. W. Luts..............0cceeesceees . 32,211 
Binder, temporary, L. H. Kemper...............-.. 392,516 | Gas burner, furnace, Andrews & Rodgers.......... 392.1% 
Biscutt, M. PrisGher. ........cccccccsccers eccceneses . 392,507 | Gas burner, regenerative, W. 8. Horry............. 302,44 
Blackboard compound, A. H. Williams... ........ 302,482 | Gas burner, regenerative, H. Schwidlinsky........ 902,527 
Board. See Switch board. Gas burners, pressure regulator for, O. W. Ben- 
Boller. See Egg boiler. Wash boiler. nett . jadbneteees calOiaienanmeceiapelas th .. 892,489 
Boiler setting, steam, M. BE. Hershey... ........... 392.428 | Gas engine, i. T. Daween Pe LEE ARs . 392,101 
Boiler tubes, device for preventing the incrusta- Gas governor, F.G. Johnaon........ .........6- 2, 40 

CGR, Bh, DERRIIE, co. coccccctecccoccssaeccescses 392,548 | Gas lighter, electric, J. H. Lehman....... 50440 
Baek teak, B. A. GUT. ccccccccccvcvccccccccce coves 42,411 | Gas main, H. C. Campbell ‘ ceil 88°, 406 
Boot or shoe, J. W. French. ..........6.....6-seeees $92,204 | Gas, manufacture of, H. M. Pierson. seaiantahde sie 8y2,458 
Boots or shoes, device for expanding the uppers Gate. See Dam gate. 

OB, We. Hi, FRIED. 00000008 008 cccccocopecesssscece 992,384 | Gate, I. Dutton............-...... . 292,519 
Bottles, neck bund for, M. M. Wilcox ............. 392,390 | Gate, T. J. Morris............. , 302,281 
Box. See Journal box. Gates, securing device for, W. R White posoesecege SEE 
Brace. See Trunk brace. Generator, See Steam generator. 

Brake. See Car brake. Locomotive brake. Sled Generators, regulator for alternating current, 

brake. ee PE acnecndensasnisuee ecéhavetentes 382,470 
Branding tool, G. B. Pettett................-.cseeees 392,300 | Glass. See Shaving glass. 

Brick kilns, hydraulic apparatus for operating Glassware, manufacture of, H. Northwood... .... 592,450 

perpetual, F. B. Graves.......... 20.6... ...c0ceee 992,511 | Glue by dialysis, making, G. Lanzendoerfer... 302,274 
Brushes, bridle for paint, R. W. Diff ... ........... 392,338 | Grader, road, 8. F. Welch . ‘ 902,246 
Brushes, manufacturing so-called chisel, O. Fish.. 392,420 | Grinding spherical bodies, mac hine ber, 0. Jung... 392,435 
Buckle, suspender, W. KE. Smith..................... 392,293 | Hammer, tack, L. H. Hoover....... ..... * 900-515 
Building material for architectural purposes, Harmonica, M. Braun $02,405 

composition of, C. Straub. ..............6 «see . 392,528 | Harness ring with shield or rider, W. Hi. Johnson. $82,272 
Burner. See Gas burner. Oil hurner. Harrow, W. M. Brinkerboff..................4 SY2.01), 342,312 
Button, Phillips & Blum, Jr..............66 cc cseeses 992,568 | IIatchway,. J. Engel............ , 892,546 
SL Si Oe, I  cdendenscocebéstaes seucecesee 392,377 | Hay press, T. & A. Parrent. 392,463 
Buttonhole strips, making, Warren & Ames....... 392,380 | Head rest for travelers, portable, F. D. ‘Mec ‘ollum, 302,212 
Buttons, manufacturing, H. 8. Thayer............. 302.376 | Heater. See Car heater. 

Buzz, musical, Elmendorf & Washburn............ 392,504 | Heater and ventilator, combined, B. F. W. Urban 392,475 
Cabinet, drop, G. D. Garvie ... .. ...6ccceececececes 392,422 | Heating apparatus for buildings, B. N. Gates...... 392,561 
Calendar, W. W. Haas............ .... sebboeccenes -.. 092,327 | Heel stiffener machine, G. A. Knox............ 82 564 
Car brake, A. B. Deibert........... 0. .ccce cccceeeeee 392,316 | Hitching post, F. D. Carleton....................... SRA 
Car coupling, H. L. & C. W. Banta................. 32,33 | Hoe, weeding, W. Dages........ ube . 241 
Car heater, P. J. Sensabaugh ................6.00.005 392,464 | Hoisting apparatus, B. F. Shepherd pies 892,571 
Car starter and brake, combined, C. Kieser........ 302,345 | Hoider. See Cuff holder. Eyeglass holder. Lan- 

Cars, pipe coupling for railway. E. BE. Gold......... 302,424 tern holder. Paper holder. Pencil holder. 
Carbon, are light, J. J. MeTighe............... e000. 392.520 Sash holder. Twine holder. 

Card, hana, D. Pendergast. .................66.sccees 392.287 | Hook, A. W. Parmelee.... . 392,222 
Carding engine, F. Wilkinson............... ....0.. 392,27 | Hoop. See Barrel hoop. 

Carding engines, device for guiding the silver in Horses, hoof boot for, P. J. Schild et al . 392,291 

silver boxes of, W. Lawton. ........... ccccceees 392,275 | Horseshoc attachment, 8. L. Madden..... ..... 392,279 
Carpets, composition for cleaning and preserving, Horseshoe blanks, rolls for punching and creas- 

Be, Whe BBR cnccdcconncsscccesveccecescoocceesocscs 9y2,205 ing, Firth & Cornthwaite F 392 5 
Carriage shackle, J. Pendergast..................... 902,288 | Horseshoe making machine, Firth & < ornthwaite ae, an 
Carrier. See Smoke and spark carrier. Horseshoes, manufacture of, C. J. Le Roy... Sz, 276 
Geek, Dae Ty TRUE co sdcvsscnsess ve coccccecesecs 392,414 | Hose coupling, J. F. McElroy sannne . 392, om 
Case. See Photograph case. Hydrocarbon furnace, J. Patten........... 302,285 
Casting ingots, mould for, BE. L Clark....... ...... 392,409 | Ice elevator, J. Hall..........6 .ceccee cecceees 302,208 
Chain connection, bead, W. R. Dutemple....... .. 992,318 | Indicator. See Station indicater. Type setting 
Chain, wire, F. P. Hinds. .......... 0... .6ccccccceeeees 392.558 and distributing indicator. 

Chairs, register for tilt back, C. Stewart............ 392.2¢M | Ingots, reducing or drawing out steel, W. A. 

Cigar lighter, Ellis & Sturla...............6. cccee ses $92,192 Sparger ‘ yeas 392.468 
Clasp. See Fence clasp. Injector, steam, J. Desmond. ..............c0ceeces 302,544 
Cleaner. See Lamp chimney cleaner. Inkstand, K. C. Jones . 392,342 
Clip. See Paper clip. Insect powder duster, Clark & Zeluler. 302,314 
Clocks, electric regulating and hand setting mech- Insects, fence for intercepting, E. C. Krause W247 

anism for, W. 8. Scales. ............ccccceseeeewes 592,230 | Jaw trap, T. Donlon pepocaccneces 802,415 
Clothes drier, V. Ten Broeek ..........++...eeeeeees 392,374 | Joint. See Rail joint. 

Clothes drier, G. R. Carr...........005 seeees . 392,259 | Journal bearing, H. H. Hewitt............ 20,268 
Clothes line supporting frame, P. Schrader ...... 392,463 | Journal box, J. &. Johnson . 82,206 
Clutch, friction, J. Gifford. .............ccceeeeeer cee 4 a 2,423 | Journal box, W. 8. Sharpneck covseees 502465 
Collar, horse, 0. 1. Langworthy.. owns . 392,208 | Knitting machine, circular, J. F. Muldoon <a ane 
Collars, fastening for horse, B. J. ‘Lowres.. . 392.518 | Knitting stockings, F. E. Busiel . 302,535 
Copying press, letter, W. J. Barnes................. 392,486 | Lace fastener, shoe, J.G. Hart............ . W238 

| . asm 
Corset, C. A. Griswold. ..............0eeeeee 508.105 to 992,201 | Lace fastening, 1. B. Ten =m. Sanaa. srvenatesine 002,515 
Coupling. See Car coupling. Hose coupling. Ve- Ladders, truss frame for, C. C. Pierson........... , — 6h 

hicle coupling. Wagon reach coupling. Lamp, are, J.C. YOung..........+0+-++ » 892,35 
Cracker box oe Pine & Norton...........+.+ .ee. 992,459 | Lamp, Argand, L. J. Atwood. .........ccceeeceeseees 392,996 
Creamer, B. H. Wilke............ ceecceeeceesceeeees 992,391 | Lamp chimney cleaner, 8. Bingham................ $92,180 

» M. Care... ...cccceeeesees . 692,537 | Lamp, oil, T. M. Fell... 6.0... eee cc cnn e ee eeeeweeee oe 392,418 
ST eieeenremeenne | Lone ate: 3a 
Cuff holder, L. A. Shattuck. ...... .....cccecseeeeees 392,232 | Lantern, railway signal, J. M,. Heverly.. ses teeeeerens 992,420 
Cultivator spindle, J.C. Bird. ...........06see0 see 992.558 | Lantern, tubular, C. J. Higgins................ +» S924 
Cut-off for engines, adjustable, J. Rees........... . 992,460 | Last for overshoes, F. D. Fry.............. seseses S950 
Cutter. See Paper cutter. Lasting machine, M. R. Ethridge.................... = 

. G. H. Coldwell... ...... 6.0... -oee. 392,499 | Lathe, C. Holly... caninnteaeetapeeuiiescanne totes 342,837 
Secairemimen RR. De TOGA. . osc cceccccccecces 302,514 —— compound, A Be Waters - ante a 
1 water, apparatus for, A. J. Chase........ 302,498 | Leveling device, MR oo canuniinined) does : 1) 
a ie sven W. R. Ostrander......... 92,451 | Lifter. See Transom lifter. 
Draught equalizer, 1. N. Woodle.. . ...eee. 892,530 | Lighting, system of incandescent, C. Heisier...... 592,515 
Draw bar pattern, collapsible, W. E. Wakefield. . $92,243 | Liquids, receptacle for containing, D. Hallock... oan 
Drier. See Clothes drier. Lobster trap, 0. Thomas.. eesccccecs . 2% 
Drill and cultivator, Newton & Bailey.............. 992,283 | Lock. See Book lock. Seal lock. 
Fag boiler, B. Grauert.................--eecceeeeeneee 992,509 | Locomotive brake, H. A. Wahlert . 392,202 
Egg case fastener, T. J. Reece.. 992,224 | Locomotives, exhaust nozzie extension for, JT. 
Blectric discharge device, R. Belfield . eandnsse 302,400 RA. dcntknasincutaubensnn setauvethdhtndetnsisannesn Gee 
Electric energy, transformation and distribution Loom, W. Wattie.. op seospensapannveccesescese SUMED 
OF, We Bo MOMMOF..........cvcccccccccceee covvece 992,213 | Loom let-off mechanism, 8. M. Hamblin.... ....... 392.512 
lights, mast arm for, C. W. Russell... . 992,228 | Loom let-off mechanism, F. Ott................. . 2.24 
ee ie commutator or bar for épnn- Lubricating device, BE. Whiteley................. 392,479 

mo, C. B. Billings .... ...-.+-+- 3 Mail grab, W. H. Jennings............... 259 
Electric meter, P. Lange Map or chart support, adjustable, W. H. Larew. 992565 
Electric meter and electric clock system, com- Matrix delivery mechanism, O, Mergenthaler..... 32,446 

Dined, P. Lane. .........c0-ceereeccceccereceeeees 292.428 | Measuring apparatus, electrical, BE. Weston, — 
Electric meters, system of, A. Warts... .. . 2 ST7 202,286. | 
ene motor, oneal current, W. Stanley, ae. 92.471 | Measuring instruments, electroplated coil for 
Electrode for secondary batteries, C. H. Thomp- electrical, E. Weston......... te . 392,825 

GEIB. cosccccccccseccese eeceee o0c eseeccsepeceoces ++». 992,574 Measuring machine, grain, B. Parker. 392,452 
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Measuring. registering. and bagging machine, 
grain, G. KR. Kendrick we se 
Mechanical movement, J. F. Hanley 72,332 
Mechan cal movement, A. Tetrault 3/2, 238 
Meter. See Kiectric mecer 
Metallic wheel, W. W. Smith 2,2 
Mill. See Rod mill. Rolling mill. 
Mirror, folding, Miller & Berry m.215 
Mortar material, A. H. Williams 2455 
Motor. See Electric motor 
Motor, J. F. Roseberry neo 
Motors, operating alternate current, W. Stanley 
dr 2,470 
Mower, lawn, A. J. Moyer 72.22 
Mowing machine, center draught, W. Hill we S85 
Nall setting machine, 8. C. Smith w..i72 
Necktie fastener, M. Hamburger wD 
Oar tip, J. Bross S256 
Oboe or English | on, C. F. Maller we521 
Oil burner for heating purposes, J. L. Odell Sy2.219 
Ore feeder, F. A. Hunting Le ed 
Ores a jfecom posing metallic salts, desul phurtz- 
ing, O. B. Peck mA 
Orvana, fan trem for reed, A. H. Hammond ST 
Paddiewhee!, seabmerged, KR. Kirsch 9) 46 
Pail, milk, N ra 2a 
Pail or commode, #1 arter & Augustin s2, 182 
Pan. See Fry par 
Paper box vering machines, paper cutting at- 
tachment for, J. A. Clark we3la 
Paper, cabinet for r rapping, J. H. Earl mse 
Paper clip, J. W. Allderige Su. 
Paper cutter, lL. Eh h 02.416 
Paper slittinme machine, W.C. Edwards Sue om 
Patterr See Draw bar pattern 
Peat machine, P. H. Bracher FRM 
Penell holder, O. Busaler mre 
Photograph case, P. T. Kavanagh 22.43 
Photograph exhibitor, J. J. Sloan mel a 
Photographic cameras, fly shutter for, W. H. Ful- 
ler 2.16 
Pianos, damper for, W. H. vers 2.2770 
Pie fork, H. 8. Earle mre. 
Pin, B. A. Ballou Bem | ad 
Pipe and pipe fittings, P. Gleich a@ a@ 2S 
Pipe connections, nipvie for, R. Parish 382,221 
Pitman, flexible, C. A. Van Allen wl 
Plane. carpenter's, Hartness & Tower 072,425 
Planting machine, potato, J. Angst w2.176 
Ptastering, hard finish for, A. I. Williams 481 
Piow, F. A. Mills 192,216 
Plow, hillside, T. Lamedon 226 
Plow, shovel, T. W. Bugle 1 28 
Piow, wheel. 8. A. Kerns : wa 
Poison on worm-intested plants, machine for dis- 
tributing, J. P. Koac? Str? 289 
Police alarm evetem. J. C. Wilson wes 
Post. Bee Hitching post 
Press. See Copying press. lay press. 
rhe cage slator, W. Mever 247 
Printing, graining plates for surface, J.G. Harris 392,566 
Seeaies machine, retary, J. L. Cox -. HO 
Pulley. split, C. R. Hassey Re 
Pulleys, bushing for shaft, Schindler & Mikel a0 
Pulvericer and cultivator, J. Davis 22,190 
Pulverizer, centrifugal, J. Behm 32, 4S 
Pulverizing machine, soil, M. W. Boos 72.300 
Pumps. paw! and ratchet device for chain, F. E. 
Gordon 02,6 
Punch, ticket, R. Woodman 2 8 
Punching and shearing machine, combined, H. A 
Ridley to Sa2 
Rail! juint. B. H. Lightfoot w44l 
Rai! joint, J. M. Price wr se 
Raliway signal, M. W. Long wri 
Railway water tank, Skinner & Jackson we. 371 
Range. heating and cooking, KR. Savage see 
Hanrahan 2M 


Refrigerator car. J. F 

Register. See Bank register 

Regulator See 
regulator 

Retort door, Haherthur & Brenner 

Revolver, C. J. Ehbets 

Ring. See Finger ring 


Damper regulator Pressure 


Rings, etc., machine for forming, W. G. Martens 

Riveting machine, J. W. Bartlett 

Koek channeling machine, gang drill, A. Ball, 
208, 

Rock drills, rotation device for, G. R. Culling 

worth 

Rod mill, H. Roberts 

Rod mill, wire, H. Roberts 

Rolling, mill, W. J. Lewtea 

Rolling mill, A. Zdziareski 


Rotary engine, C. H. Cary 
Rotary steam engine, J. H. Dow 
Rotary steam engine, A. D. Minier 
Sash holder, J. Clough 

Saw, A. 
Saw, drag. Winger & Berger 

Paw set, BK. Curtias 

Saw set. J. E ee 

Saw set gauge, TH. L. Kincaid 

Saw sharpening machines, saw feeding device for, 


a 


EK. B. Rich 

Sawing machine, drag. G. A. Hughes 

Seale for weighiog cars and recording the 
weights, automatic, E. Hi. Amet 

Scissors, KR. Asker 

Seraper, road, H. O'Hare 

Sea! lock, L. A. Brown 

Seal lock, KR. M. Rose 

Seat. See Store service seat 

Secondary battery, i. Walter 


Seeding machine, W. H. Schenck 


Sewing machine bobbins, machine for winding, 


G. Hoag 

Sewing machine, glove. C. M. Boland 

Sewing machine hemming attachment, J. G. 
Davy 


Mhaft support. vehicle, L. Sweet 


Shafts. device for attaching wheels to, Whiteley 
& Bayley 

Shaving glass, H. 8. Shortie? 

Shoe, 0. B. Bradford 

Shovel, G. H. Gordon 

Shatter worker, J. K. MoGukin 

Shutter worker and fastener, D. & W. Stephens... 

Signal. See Kallway signal 

Signaling apperatas, magneto, M. W. Long 

Slag or material from smelting furnaces. appara- 
tus for treating molten, 0. B. Peck 

or metallic com- 

pounds from molten, 0. B. Peck 


Slags, separating metals, matte, 


Mating. carbon, Blood & Cole 
Sted brake, H.C 
Smoke and spark carrier, 8. Seller 

Smoke preventer, 8 EB. Flint 

Snow plow, ratiway, J. M. Bouck 

Sodium sulphate, dehydrat:ng, H. Pemberton, Jr 
Bole cutting machine, J. Blakey 

Spacing machine. H. KR. Barnhurst 

Spindle. See ‘ 
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| Spinning machine, J. C. Potter. .......0++-+-+ceeeeee 302 5a 
Spring. See Vehicle spring 
Springs, crank plate for bolster, L. A. Bonham.... 392,307 
Square, tailor’s, G. Frega : 392,263 
Square, try, R. Hayden 802,426 
Stake holding standard, C. F. Cooper 3u2, 186 
Stamp, hand, Sawyer & Force 392,229 
Starch, manufacture of, H. Wiegand 392,389 
Station indicator, Berger & Faas Su2, 304 
Stave jointing machine, Hirshheimer & Mueller 342,432 
Steam generator, L. C. Thatcher 392,579 
Steam trap, G. B. Ross.. . WV 
Stereotype plate, Demon & Peets Su2,155 
Stereotypes, producing matrices for, Damon ‘’ 

Peets 392,189 
Store service seat, H. L. Brown 382,495 
Stoves, oven door for, W. J. Andrews 392,485 
Stoves, valve reat for hot blast, P. T. Berg 392,179 
Supporter. See Garment supporter. 

Suspenders, W. Sachs....... «.-. O58 
Suspending articles, device for, W. I. Tuttle...... 992,576 
Suspension device, G. W. McGill 492,519 
Tank. See Ka‘lway water tank. 

Telephone circuit, R. M. Bailey.. ; 322,301 
relephone exchanges, switch board for, F. Blake. 32,408 
relephone, mechanica!l,G F. Shaver oun 2K 
Telephone switch, board, C. C. Gould 2526 


Thermometer, recording, W. F. Brewster 302,310 
Thill couplings, combined anti-rattier and nut lock 
for, 8. J. Wood 
Thrashing machines, 
nauer 
Tile or paving block, interlocking, D. O. 
Tobacco moistener, W. 1. Tuttle 
Tooth crown, artificial, C. M. Richmond 92,226 | 


Hr,249 
straw carrier for, P. Enze- 
392,321 


Loy R227 








Toy locomotive, J. Garlick ime | 
Trace bearer, J. H. Brennan 208 
Transom lifter, Hromas & Mach -_ 1,560 
Trap. See Animal trap. Jaw trap. Lobster trap 
Steam trap. 

Trunk brace, Rush & Weightman 192,525 
Tube expander, M. H. McNair $02,280 
rug, hame, W. Boardman 2? 306 
Tug, hame, W. M. Lerch 382,52 
Tug, shaft, W. Snow 32373 
Twine holder, J. C. Haile 102,328 


Type bars, manufacture of, W. Baker .. 32,197 


Type setting and distributing indicator, J. B 
Odell 502,358 
l'ype writing machine, W. M. Carpenter 342,258 


R61 
392,578 


Vaive, balanced, J. T. Lee 
Valve, balanced slide, J. Youngman 
Valve for gauge cocks and faucets, W. Christian... 32500 


Vaive, quick motion, J. H. Fagan 302.417 

Valve, safety, Spolders & Vien . e400 

Valves, apparatus for automatically controlling | 
the operation of pressure, G. H. Moore 302,218 


Vaporizer and burner, water and oil, BE. D. Gran- 


ger 2.510 
Varnisbing wheels, apparatus for, E. W. Ger 

bracht ee S82 25 
Vehicle coupling, Smith & Warren 2467 
Vehicle, side bar, J. Stuart 302.572 
Vehicle spring, D. P. Clark 3y2,408 
Vehicle spring gear, J. A. Chapman Su, ls 
Vehicle, two-wheeled, J. H. Talmadge 32.257 
Velocipede, BE. G. Latta.... Son ay 
Velocipedes, handle bar for, G. Haynes, Jr 302.557 
Ventilator, B. Holbrook.... 382,550 
Vise, G. Thorp 32 S78 
Wagon reach coupling, BE. 8. Cushman 243 
Waist. dress, H. A. Brown 392 498 


Waists, making dress, H. A. Brown 

Wash boiler, M. Davis 

See Barrel washer j 

Washing dishes, fruita, etc., machine for, C. R. | 
King 302.517 

R. Krout ° . 802448 | 

Therien - » MOA 





Washer 


Washing machine, L 
Washing machine, J. H 
Watch, stem winding and setting, C 
Watches, device for ascertaining the expansibil- 

ity and contractability of balance wheels for, | 


J. Logan o 392,442 
Water closets, service or water tank for, F. H. 
Paradice 302,350 


Paddle wheel. 





Wheel. See Metallic wheel. 
Wheels. making metal, G. J. Zinsmermann i 
W hiftietree, M. B. Kirker . + 
Wick adjuster, C. A. Evarts Bt oc cotecens R 
Windmill, C. M. Moore we. 
Window shelf fastening, F. & BE. A. Cameron 02,257 
Woodworking machine, L. Judge mwa 
Wrench, Armstrong & Vandeerift anne 342,300 
Wrench and bolt cutter, J. A. Chapman 392,183 
DESIGNS. 
Bottle, E. W. Bloomingdale 18,718 
Carriage step, BE. L. Howe 18,720 | 
Dishes, surface ornamentation of, BE. Gerard wz 
Gas burner, CC. 8. Upton 18,721 
Headlight, M. M. Buck 18,719 
Jar, T. B. Atterbury 18,714 
Lantern body, W. C. Beckwith 18,716, 18,717 
Torch, campaign, L. C. Beardsley 18,715 


Trace carrier, F. Frazer 18,74 


Watch bridge, C. W. Ward 18,72, 18,725 
TRADE MARKS. 

Alkaloid—to wit, oxytoinyitropein, BE. Merck. . 15,990 

Baking powder, W. F. MeLaughiin 15,901 

Canned vegetables, Merrell! & Soule - 15,42 

Gloves, F. Maggioni 15.987 


Headache and neuralgia, liquid preparation to be 


applied externally to relieve, P. Baldwin 15,982 
| Hyoseyamin known as daboisin, preparation of, 
K. Merck 14,980 


| 
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Insects and for disinfecting purposes, articles 
manufactured with naphthaline for destroying, 
White Tar Co.... 15,98 

Metals, compounds for cleaning and polishing, 
Matchiess Metal Polish Company 

Soaps, laundry. J. P. Davies sues 

Soap, paste, C. A. Breyer one 

Soporific preparation containing carbon, hydro- 
gen, and oxygen, Farbenfabriken, vormals Fr. 
Bayer & Co 

Totlet powders, A. N. munencan 





15.985 
15,184 


A printed copy of the specification and yaaa of 
any patent in the foregoing list will be furnished from 
this office for % cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & ©o., M1 Broadway. New York. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $0 
each. If complicated the cost will be a little more. For | 
full instructions address Munn & Co., Il Broadway, | 
New York. Otner foreign patents may alex be obtained. | 


SSLATHES $60 | 


Kistler 2 580 i | 
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LUNKENHEIMER’S 
Specially adapted for 
PORTABLE ENGINES, STEAM 
PUMPS, ° 

Werks go ouiper side of spaee- 

tle. Simple able 

and Lew ced. 

Address 
Cincinnati Brass Works, 





CINCINNATI, O. 
THE PHONOGRAPH.--A DETAILED 


description of the new ana improved form of the pho- 
nograph just brought out by Edison. With 8 engravy- 
ings. Contained in SCIENTIFIC AMERICAN SUPPLE- 
| MENT, No. G32. Price 10 cents. To be had at this 
office and and from all | Dewsdealers. 





SEBASTIAN, M. MAY &C0'S : 






Drill Presses, Chucks, Drills, e 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 


Catalogues mailed on application, 
165 W, 24 St.. Cincinnati, O 


HOW TO MAKE THE WIMSHURST 
Influence Machine.—Directions for making a cheap and 
simple but efficient machine. With one faure. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 646, 
Price 10 cents. To be had at this office and from ai) 
newsdealers. 


HE PENNA. DIAMOND DRILL & MFG. CO. 

HIRDSBORO, PA., Builders of High Class 

Steam Engines, Diamond Drilling and General 

Machinery. Flour Mill Rolis Ground and Grooved. 
STORAGE BAT TERIES FOR ELEC- 
tric Locomotion paper by A. Reckénzaun, offeri 
few facts and eS relating to the present state of t ; 
subject of the application of storage batteries to loco- 
motive purposes. Contained in SC:iENTIFIC AMERICAN 
SUPPLEMENT. No. 625. Price ¥ cents. To be at 
this office and from all newsdeaiers. 








Patent Foot Power Machine 
Complete Outfits. 


Wood or Metal workers without steam 
power, can successfully compete with 
the Ho e ry IN us our New 
LABO G achinery 

latest and a \ tt for practic cal 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 


eneca Falis Mfg. Co. 
6% Water Street, Seneca ls, N. Y¥. 


PNEUMATIC DYNAMITE TORPEDO 
un.—An exhaustive account of this new weapon and 
ort the sind iiustrati made hn it; onons with a seaarip- 









n S Pe cruiser, 
pac 3 neh © Sars. Cos ag L, Ss RCTEN TUPIG AMELICAY Sup. 
bitioe and Tay PR _— 








_ARTESIAN 


ells, Oil at Gas Wells, drilled 


from & 

fy ag We manufact 
to drill and aired 
game. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
@0 ft. Send 6 cents for illustrated 


catalogue. Pierce Artes 
and Ou Well Supply Con 
8) Beaver Street, New York, 


GOLD MINING MACHINERY. — DE. 


Enulane of some new mining plents constructed in 
ta a 








for use in the Transvaal, Austrix and Hungary 

. Contained in SCIENTIFIC AMERICAN 

suptqaumion No. 593. Price 10 cents. To be had at 
this office and from newsdeailers. 


DELAFIELD’S PAT. SAW CLAMP 





With saw for cutting metals. Saves all the broken 
hack-saw blades. In use overtwo years in all parts of 
the country. The new clamps have the edges bevelle« 
that hold the saw. By mail, with one blade, 50 cents. 
Extra blades 8i"' x \"’, “ oy 7 cents each, 70 cents per 
. Blades a =e" “ Stubs,” 3 cents euch, 
Discount to dea 


NOKOTON MFG. WoRKs, Noreton, Coan. 
NAVAL ARCHITECTURE.—AN IN- 


teresting review, by Mr. R. Durcan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 589. Price 10 cents. To be 
had at this office and from ai] newsdealers. 


OIL WELL SUPPLY CO. Lid. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WH1I.1LS 
for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, ete. 
Illustrated catalogue, price 
lists and discount sheets 















Ro WAVY 





on request. 











BRAIDED PACKING, 


MILL BOARD, 
CHALMENS-SPFENCE CO. FOOT EH. STH ST., NW. ¥.- 


BRANCHES: Phila, 24 Strawberry St. 


SHEATHING, 


Chicago, 86 E. Lake St. 


PIPE COVERINGS 


Made entirely of ASBESTOS, 
Absolutely Fire Proof. 
CEMENT, FIBRE AND SPECIALTIES. 


Pittsburg, 37 Lewis Block. 
















he George Worth on Co 
& Pierce Machinery Co., Denver, Col; 
Manistee, Mich.; Jas. Jenks & Co., Detroit; Wickes Bros. 
Grand Rapids; iE. F. Osborne & Co., St. Paul. Minn.; 
Joshua Hendy,Machine Works, San 
& Leb by,Charileston, 8. 
| Goodwin, Norfolk, Va.; Columbus Supply Co. Columbus, 


del! & Co., Montgomery Ala; Bailey 







. For Sale at Factory Prices by A. 
Aller, N. ¥ - Yalworth Construc- 
- & Supply Co., Bostem: Henry 
Snell, P fia: Thos. Bell & Co., 
Cinnianath Shaw, Kendall & Co., 

and; Goulds & Austin, Chicago: Kennedy 
Sheritt & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
East Saginaw; Adolf Leitelt, 
Rundle, Spence & Co., Milwaukee 
Francisco; Flynn & Emrich, Baltimore; forbes, Lid- 
.; Pond Engineering Co., St. Louis and Kansas City: O.B. 
C.8. Leeds & Co.Minneapolis; H.D.Coleman, New Orleans 





1G, RECENT PRO- 


Regenerative system of 


‘4 » 

GAS ENGINEERIN 
gress in.—By A. Macpherson. 
retort firing. Improvements in gas purification. Burn- 
ersand regenerative lamps. The Weisbach gas light, 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residua! products, Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. G01. Price 10 cents. ‘uv be 
had at this office and from all newsdealers. 


Sectional Steam Engine Model. 


Goodnow & Wightman 
BOSTON, MASS. 
Illustrates the action of 
slide vaive. Length of 

_ model 16 inches. 
Valuable to students and 
young mechanics, 
Price $2.00. Postage 35c. 
Cc atalogues Free. 









TEL ESC OPIC OB. EC TIV ES AND MIR- 
rors. Their preparation and testing.—By H. Grubb, F. 
R. 8. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. Contained in SCIENTIFIC AMERICAN SUPPI.E- 
MENTS, Nos. 54S and 549. Price, 1l0cents each. Tobe 
obtained at this office or from any newsdealer. 


GUILD & GARRISON 


Wes wv. ss. A. 
punoes, of -—— Panel for 7 uids or Semi- a 
High Grade Vacuum Pum Filter Press Pumps, 
Air Compressors, Acid "iw Feed 
Agitaters. Condensers for Pans, E 
Pamp-, Vacuam Apparatus, etc. 


AIR, PURIFICATION OF. -BY D. 
Prince, M.D. An experimental! study in re’ation to the 
remova’ from the air of the dust or particu \ate material, 
supposed to produce yellow fever. small-pox. and other 


Pumps, 
ngines, Steam 


infectious disease. | illustration. Contained in SCIEN- 
TIFIC AMEKICAN SUPPLEMENT, No. 569. Price 10 
cents. To be had at this office and from ail n 








NEW CATALOGUF : 
——= OP ——— 
VALUABLE PAPERS 


free ch in Gomervamee , AMEEID AD SUPPLEMENT, sent | 
‘HUN Ke & Co. 301" 361 Broadway, New York. 





y man. 
MENT, No. 
and from 











° Ele ctro-Platers. 
BARD PLATING BA CHINES 


mate- 
rial for Gold, ae and Nickel Pliatin 
HOMAS HALL, 19 Bromfield St., Boston, Mass. 
Send for Illustrated Catalogue. 


. > 
TELESCOPES—THEIR HISTORY 
and the disenveries made with them. —B rof. E. 8. 
Holden. An interesting historical paper, Laine the 
development of the telescope from the time of Galileo 
up to the present day. Contained in =CIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 629. Price 10 cents. To be 
had at this office and from all newsdealers. 











ETIOLOGY OF SCARLET FEVER —A 
lecture by Dr. E. Klein, F.R.S.,on the commounicability 
of scarlet fever through the use of milk derived from 
cows to which a mild form of the disease has been given 
Contained in SCIENTIFIC AMERICAN SUPPLE- 


29. Price 10 cents. To be had at this office 
newsdealers. 


OTTO GAS ENGINES. 





Over 25,000 
erteontat wees Onto... ~ Tsien 
ee Otto....Gas Engines. 
Twin Cylinder..Otto....Gas Engines. 
Combined.......Otto.. and — 
Combined..... Otto.. —- ae 
OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA. 


New York Agency, 
18 Vesey Street. 


LEAD SMELTING.—A FULL DESCRIP- 
tion of the Levis Bartiett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in SCIENTIFIC 





| AMERICAN SUPPLEMENT, No. 593. Price 10 cents. 
wsdealers. 


To be had at this office and from all ne 


‘BARREL, L, KEG, 
Hogshead, 
AND 


STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


E. & B. HOLMES, 


BUFFALO, N. Y. 


ELECTRIC ‘LigHT AND POWER. 


Edco system of ighting. 











rect or in mee hase wie ipere ay Ne fortes be the 


1 po? Co. ical apt ape Lamps, 
Batteries, and era) Electri 
THE El, KCTRO DYNAMIC NOMPANY 
224 Carter street, deiphia, Pa. 
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THE INTERNATIONAL CYCLOPEDI 
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BRANNT. 
for the Manu 
- Solders use 

hemical and 
js the Arts and 7 

the Coloring nan of 

om the Ge _ = 
h extensive additions, 

Sjitors of “ The Techno-C o-Chemical cal Recei 

[just rated by ween epheieys to pom yene oe 

Fé ¢ ive circular ng contents 
aber er 4 ek 'o any one who will apply. 

s.—The American Steam Engineer, Theo- 

EWAN Dre ie ap of he eet a 
ae Approved American l’ractice In the Design and 
Cor f Steam Engines and Boilers of every de- 


Construction 0 
d Students. 4! Edwards, M. E. ius 


nest AND VALUAg/ 


CHNICAL 300K 


—The Metallic es pe Tal ‘oys. A Practical Guide 
facture of ali kinds of Allo x. Almalgams, 
4 by Metal Workers ; tometh er with their 
Physical Properties and their Application 
e Industries; with an Appendix on 
8. Translated and edited. chiefly 
ye Krupp and op igzece Wiidberger, 
T. Brannt, one of the 
Book,” 


scription. For the use of Engineers, Machinists, 
one volume, lzmo....$2.50 


kers, anc 
waned by 77 engravings. 
#” An illustrated circular of this book, 4 page, ito, sent 


+ to any address. 

XN A Practical Treatise on Anima! and 
ae Pats and Olls, comprising both Fixed and 
Volatile Oils, etc., as well as the Manufacture of Arti- 
ficial Butter, Lubricants, including Mineral Lubricat! 
Oils, etc.. and on Ozokerite, ete. By Wm. T. Brannt. 
244 engrav ings. TBO PARES, BVO... .... 6... cee eeeeeee ° 

(An idlustrated circular, 8 pages, quarto, showing the 


full table of contents of this book, sent ‘free of postage to any 
one addressing U8. 

BRANNT.—A_ Practical Treatise on the Manufac- 
f Soap and Candies, based upon the most recent 


Experiences in ho Saeoe, and — yA 
t. Illustrat y engravi 
| —epalprssncsirs Shem at #5 3 
we in illustrated ‘circular, pages, 4to, showing contents 
of this book, will be sent free Joume to any one furnish- 


ing his ac ne Bn 
NNT-WAHLI..—The Techno-Chemical Receipt | 
a... Avnteining ~everal Thousand Recei covering | 
the Latest, most Important, and most Useful Discoveries | 
in Che »mical ‘Techno! , and their Practical Applica- 
tion in the Arts and the ndustries. By W. T. raat and 
W.H. Wahl, Ph.D. 78 engravings, over 500 pages. $2.00 
¢@ A circular showing full contents of this book, 32 | 
pages, sent free om application, 

O<BOR N.—Practical Manual of Minerals. Mines. and 
Mining. By Prof. H. 8. Osborn, LL.D. Iustrated by 171 
engravings from original drawings. 367 pages, 8vo 4.50 

ROSF.—Steam Boilers. A _ Practica! Treatise on 
Boller Construction and Examination. For the use of 
Practical Boiler Makers, Boiler veers. and Inspectors ; 


and embracing in plain res all the Calculations neces- | 
sary in Designing oy 5 done en Boilers. B 
Joshua Rose. [lustrated. 8V0..................05 be 

SLOANE.—Home ny riments in eatenee. By T. 
o’Conor Sioane, E.M., , Ph.D. epee 91 
engravings. IBMO........cccereesccoe+cnecccesccceccs $1.50 


{#™ Illustrated circulars, each 4 pages tto, showing the full 
table of contents of the last three named books, sent free on 
upplication, 

The above or any of our Books sent by mail, free of 
postage, at the publication prices to any odiven in the world. 


TF” Our New and Revised Catalogue of Practical and 
Scientific Books, 34 pages, 8vo, and our other Catal a, the 
whole covering every branch of Science applied to the Arta, 
wnt free and free of postage to anyone in any part of the 
workd who will furnish his address. 


HENRY CAREY BAIRD & CO., 
LYDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


HASWELL’S 
ENGINEERS’ 
POCKET-BOOK 


Engineers’ Pocket-Book. Mechanics’ and En- 
gineers’ Pocket-Book of Tables, Rules, and 
Formulas pertaining to Mechanics, Math- 
ematics, and Physics: including Areas, 
Squares, Cubes, and Roots, &c.; Logarithms 
Hydraulics, Hydrodynamics, Steam and the 
Steam-Engine, Naval Architecture, Mason- 
ty, Steam-Vessels, Mills, &c.; Limes, Mor- 
tars, Cements, &c.; Orthography of Techni- 
cal Words and Terms, &c., &c. Fity-second 
Edition. By Cuas. H. HASWELL. 12mo, 
Pocket-Book Form, $4.00. 


Capt. J. Ericsson to the Author. 


“IT cannot find words to ex my admiration of the 
ski'l and industry displayed in producing this work. To 
you Selongs the honor of having presented to the world 
& book containing more positive information than was 
ever before published. { could with justice say more.’ 





It covers the entire practical field of the mechanic— 
Chicago Inter-Ocean, 


No book in the guise of a nade mecum has arrived at 


Y. Times. 


such popularity in the United § States.—N. 


HARPER & BROTHERS, NEW YORK. 
EH The above work is for sale by all booksellers, or will be sent 


a ARPER & BROTHERS, postage prepaid, to one art of 
United States or Conada, on receipt of the Fawr 
ER's C ATALOGUE sent on receipt of Ten Oi tr 


ON MAGI( LANTERN 











GLACIAL EPOCHS AND THEIR PE- 
odie ity.—By Adolphe @’Assier. A presentation of the 
— idcrations that tend to establish the fact that the 
progressive cooling of the earth must, in the course of 
ages, have produced circum polar Ty ay and the 
pe riodie and alternate return of these in the two 

ms eres is closely connected with the secu 

ay See pertelic. Contained Lin SCIENTIFIC AMER- 

, N os. an ° 
each. To be had at this office and from al) newsdealers. 
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pétrecre ePAPER FILE 


The Koch Patent Fi preserv Ad, ~ 
— s, and pamonlets, has ine new tly Ae 
CAN and Gen Subscribers to the SCIENTIFIC AMERI- 
eu pied C\/ENTIFIC AMERICAN SUPPLEMFNT can be 
ce of tnt the ~ ow wipe of $1.40 by mail, or Fis of the 
a sides ; nscription 
“SCIE NTIFIC’Y AMBRICA " in gilt. Necessary for 
ry one who wishes to preserve the paper. Address 
MUNN & CO,, Publishers SCIENTIFIC AMBRICAK. 








Srientific American. 
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Professor A. M. Mueller. 


“My children have one teacher in school and 100 in 
the Internativna!.” 


VITAL rg a 


Royal Octavo Volumes. 15 es. 49.646 
} Rms Treated. Double- we. Double- 
 Hpasteatlons, qabearing 3.106 Piures. 


iti Each Vol Ww Pate s te 
on. olume 10 x 
a hy ‘Length of Shelf, 2 feet 10 inches. = 


(Agents Wanted.) 











DODD, MEAD & CO., Publishers, 


753, 


“wITdepelyd ‘Sepueg “qd “AM “NOR 
«S(@AIVUI UjH} O18 GOLId #)] PUB JOJONINYO #77,, 


UNDISPUTED CLAIMS, 
Greatness of Size—Admitting of sang Titles. Lateness 
of Revision—insuring Fresh Data. Low in Price—A 
Hard-Times Requirement. An y Payment Plan— 
Making its Purchase no Burder. American and Foreign 
Editors—Its Character International. 


755 BROADWAY, NEW YORK. 





SYSTEMS OF DISTRIBUTION OF 
Electricity.__A lecture by Elihu Thomson, delivered in 
the Sibley College course. The series, multiple arc, ser- 
ies multiple and scribed s series, accumulator and induc- 
tion systems describe one oer advantages and disad- 
van 8 res. Contained in 
pone 3 re Serre ee No. 603. Price “4 





Use Adamant Wall Plaster): 
Hard, Dense & Adhesive 


CHECK or CRACK. 
It is impervious to wind, 
water, and disease germs. 
It dries in a few hours. 
It can be applied in any 
kind of weather, 
It is in general use. Licen- 
ses granted for the _e- 
ne me and 


ADAMANT MFG. C0. T1E ——— STREET, 4? 





CAMERA BELLOWS. _FU LL DE SCRIP- 
tion. With 12 figures, ty means of which avy amateur 
cap easily make a camera bellows fur himself. Con- 
tained in SCIXNTIFiIC AMERICAN SUPPLEMENT, No. 

G25. Price 10 cents. To be had at this office and 
from all newsdealers. 





INVENTORS and others desirinz new articles manufac- 
tured and introduced, address P. 0. Box 86, Cleveland, 0. 


TY WANE aor? 











As 4 ae . Outht. fee sit ie en ines, 
i it 
HARBACH & O@., 809 iter se. sit 








C ITY OF LONDON AND D SOUTH- 
wark Subway.—Description ofa new unde 

way now in course of construction in London. 
figures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, NO. 626. Price 10 cents each. To be had at 
this office and from all newsdealers. 





Diamond Book free, 
eile “iker Drills and asc. for 
pe Kage Lightning mailing it. 
g* Hydraulic American 
WELL WELL Well Wor 
TOOLS, Machines Aurora, Ill, 


Branch House: 1 and 13 S. Canal St., Chicago, Is. 
THE AGE OF THE STARS. — BY 


Prof. Janssen. History of the discoveries that have ne 
to the introduction of the conene of evolution in the 
ostemap of astronomy. Contained in SCIENTIFIC AMER- 





- each. “to ) be had at thie. ty Ps vm all ata — 
MODEL and CS — 
XPERIMENTA] S&sas 


= WORK wx SPECIALTY. 
COSTS IN MANUFACTURES.—A LEC- 


ture by H. Metcalfe. U. 8. A., delivered in the Sibley 
College course.—An elaboration of a system for the 
management of factories and employes. A valuable 


Mention this Paper. 








Contained in SCIENTIFIC AMERICAN ares 
caer, No. 605. Price 10 cents. To be had at this office 
and from all newsdealers. 





VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, RK. I. 
ELECTROTECHNICS, DEFINITIONS 


and Des’ ions in.—A list of the symbols proposed by 
Mr. Jamieson for electrical units, magnetism, and elec- 
tric measurements. With 4 figures. Contained In Sct- 
pg” aah RMENT, No. §95. Price » 


a pee 


FIRE-BRIC 





RS" TOOLS 
seas Pes th [ogo Tectresons 
—BY R. A. COOK, A.M, 


teresti on. ion of the mining of fire clay and 
the menufacture of fire brick at Mt. Marviland 
Rooied oct 9 Ania Canned i 
try devoted to ndus 7 
the country, devoted SUPPLEMENT, No. 538. Price 10 








Har dling Stain, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &c. 
send or | Gender | BORDEN, SELLECK & 0., met chts, 


} tions for 





cents. To be had at this office and from al) i newsdealers. 





THE RICHARDS Oil ENGINE 


The =afest, Most _ Economical, and | 
Most Convenient Engine. No Boiler, 
no Steam, no Coal, no Ashes, no Danger, | 
no Extra Insurance, no Engineer, and 
next to no Attendance. Started instant- 
ly with a match. Speed and fuel com- | 
pletely regulated by the governor. 
All expense ceases when the ongiye 







tone. NGHAMTON 
DRAULIC POWER CO., 
Sole Manufacturers, 


U.S. A. 





Binghamton, N 
BRASS SCREWS Bais2” 


ject Glasses 1 to 2in. instock. Merrill, 179 Water St., 


SHIP WAVES.— -BY SIR WILLIAM 
Thomson. A lecture delivered before the Institution of 
Mechanical Engineers.—Definition of wave. The differ- 
ent kinds of} waves. Waves produced in water by bouts 
and the wind. How the wave procession is kept u 
Effect of a ship's build in causing waves: With eig t 
figures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 615. Price ten cents. To be had at this 
office and from all newsdealers. 


NEARLY HALF A MILLION SOLD. 


Cutler’s Pocket Inhaler 


and INHALANT. A cure 
for Cutarrh, Bronchitis, 
Asthma, and all diseases 
of the Throat and Lungs. 
Consumption—if taken in 
season. he KING wn 
CouGH MEDICINES. Will 
correct the most offensive 
breath. Carried handily as 
aknife. This Pocket INHALER is approves by Five 
sicians and endorsed by the Medical Journals of the 
World. Sold by x araagiats for $1.04. By mail, $1.25. 


& Co., te riet ors. 
410 Michigan Street, BU 


ON CONVEYOR! 


uantity. Brass 
elescope Ob- | 
N.Y 





Sole 


§ Chicago, i, 


Something new and come to stay. 
E. C. Strange’s Patent Combina- | 
tion Vise and Drill. Be sure and 

send for cireular and price list. 
Address Strange’s Mach. Works, | 
Taunton, Mass., dealer in Cylin- 

der Saws and Stave Machines. 


HOW TO MAKE AN TNCUBATOR. _ 
Full directions, illustrated with 7 figures. Also direc- 

rating the apparatus. Contuined in 
SCIENTIFIC AM ERICAN SUPPLEMENT, No. G1'2. !’rice 10 
cents. To be had at this office and from all newsdeaiers. 











ELECTRIC 


D0 Yay ow 


7. LIGHTING 


ESS 


AMP FOR < 


9° 


| HOUSE SHOP 


c 


CE JONES BRO Cin 


LIMITING NUMBERS OF TEETH IN 
Gear Wheels.—A valuable paper by George Gran 
treating of the different methods of determining the 
limiting numbers of sooth in gear wheels when small 
inions must be used. The — system. The in- 
rehangeable vulute system. he non-intere o_o 
volute system. Unreversible teeth. With 11 figures. 
Pg iy in the SCIENTIFIC AMERICAN SUPPLEMENT, | 
92. Price 10 cents. To be bad at this office and 


°. 5 
os all newsdea ers. | 


ENSIONS $2.2. Siem’ Sehore, thelr widows 


| G 
} 

















| Thursda 


| WOOL 


| Cavalry Horses.- 


| PLEMENT, No. 606, 


osnis for Machi 


Pree ipes and Tools for the 
Navy Yard, Mare I and, Califernia.—NAavy 
DEPARTMENT, ASHINGTON, D. C., November T, 1888, 
Sealed peopecsie will be received at this Department 
until 12 o'clock noon, on Thursday, the 2?th day of De- 
cember, 1888, at which’ time and place they will be open- 
ed in the presence of attendi bidders. for furnishing 
machines and tools required M the Bureau of Con- 
struction and Repair. and for the delivery of the same 
at such place in the movy Tard. Mare Isiand, California. 
as the Commandant of that Yard may direct. Printed 
schedules peqmeuiaty describing the machines and 
tools, blank forms on which proposals must be made, 
and all other information essential to bidders can be 
obtained by regular dealers in, or manufacturers of, the 
articles roqwres. on application to the Commandant of 
said Navy Y or to the Chief of the Bureau of (on- 
struction and a Hepa ir, Navy Department. Proposals 
be made in Tjupiicate. and enclosed in sealed en- 
s marked * Proposals for Machines and Tools for 
the Navy Yard, Mare I-land, California.” and addressed 
to the Se eoretary of the Navy, Navy Department, Wash- 


ington, All proposals must be accompanied by 
either plans or descriptive cuts of ali the machines and 
tools which the bidder offers to furnish. The Secretary 


of the Navy reserves the right to reject any or ali bids 
in whole or in part. as, in . = jadament, the interests of 


the Government ma rogyire 
D. B, HARMONY, Acting Secretary of the Nary. 


Dredging at Wilsen’s Fetus, Norwalk Harber, 
Jonn.—ENGINEER OFFICK, U. 8. ARMY, Room 
Si, Army ‘Building, cor. Sousien and Greene Streets, 
New York, November 13, 1 -Sealed proposals in tripli- 
cate for dredging at Wilson’s Potnt, Norwalk Harbor, 
Conn. i be received at this office until twelve (12) 
o’cloc .on Thursday, December 13. 1888. The atten- 
tion of blaters is invited to the Acts of Congress ap- 
proved Febru * 1885, and February 23, 18a voi q 
332, and v e 4l4, Statutes at Large. Fur- 
her information, i “ae and forms of proposais 
can be amen ot his 
HOU STON, Lieut.-Col. of Engineers. 


Bropkreter wi New Haven. Conn, -ENGINEER 
CE 8. Anmy, Room 57, Army Building, cor 
nell and At. Streets, New York, November 18, 
1888.—Seaied proposals in triplicate for breakwater at 
New Haven, Conn., will be received at this office until 
twelve (12) o'clcck M. on Thursday, December 13, 1888. 
The attention of bidders is invited to the Acta of Con- 
gress approved February 26, 188, and February 28, 1887, 
vol, 23, page 332. and vol. 24, page 414, Statates at Large. 
Further information, specifications,and forms of pro- 
posals can be obtained at this office. 
D. C, HOUSTON, Lieut.-Col. of Engineers. 
Dredging in Five Mile ittver. Harber, Cann. 
NGINEER OFFICE, U. Room_ 57, _ 
Building. cor. Houston and * ¥- —¥ Birects. New York, 
November 18, 1888.—Sealed proposals in triplicate for 
Dredging in Five Mile River Harbor, Conn., will be re- 
| ceived at this office until twelve (12) o'clock, M., on 
. December 13, 1888. The attention of bidders 
is invited to the Acts of © i ress approved February 26, 
| 1885, and February 23, 1887, vol. page 322, and vel. 2%, 
page 414, Statutes at Large. Further information, spect- 
eations, and Sorme of proposals can be obtained at this 
office. D. C. HOUSTON, Lieut.-Col. of Engineers. 


CHICAGO HOROLOGICAL INSTITUTE, 
175 arbern Street, Chicago, Hil. 
Established re iving Practical and Technical In- 
struction in Watchmaking Students can enter at 
any time. Send for circular giving terms and-full in 

formation. 


THE MORRIS TYPE WRITER. 
Price $15, 
Perfect Letter- 

ing, Exact Align- 

ment, and Rapid 

Writing. 


(ae Agents 
Wanted.) 
The Hoggson & Pettis Mfg. Co., New Haven, Conn. 


HAT MAKING.—FULL DE- 
| scription of the process.—Wool weshing, carding and 
| formene, settling, bumping and washing out, stretcb- 
| or stumping, drying. storing and steaming, pulling 
out, dyeing. blocking, storing, pressing, finishing, round- 
ing. curling and ironing, varing, trimming and shaping, 
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the scheme. (Contained in SCIENTIFIC AMERICAN SvUP- 
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RATES BY MAIL. 
The Scientific American (weekly), one year . 
The Scientitic American Supplement ( weekly), one 
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tion of lnteresting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice boata, de. 
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with 10 explanatory diagrams. ymtained in SCIENTLFIO 
AmeRnica’ Scprikeuert. No 21 i. Price 10 cents. To 
» had at this office and from all newsdealers, 
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JAMES B. EADS.—AN ACCOUNT OF 
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office and from ali newsdealers. 
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PATENTS. 


wEsene MUNN & CO., in connection with the pubii- 

Cation of ne SCIRNTIFIC AMERICAN. contineae to exz- 
amine m provements. and to act ae Solicitors of Patents 
for Inventors 

In thie line of business they bave had forty-on- 
ceperience. and now nave unequaled facilities for the 
preparation of Patent Drawings. *pecifications. and the 
proseeativr f Application« for Patents in the United 
States. Canada. and Foreign Coantries. \essrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books Labem, Kelssnes, A ssn nments and Wopores 
00 Infringements of Patents A!l business intrusted to 
them is dene with «peeial care and promptness, on very 
Peasonahie terms 

A pamopbiet sent free of charge. on application. con- 
teining full information yut Patents and how to pro- 
cure then lirections o¢erning Labels, Copyrighta, 
Designs, Pateats, Appeais. Reissues. Infringements, As- 
signments, Rejected Cases. Ilintse om the Sale of Pa- 
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We aise vend. ‘reeof charge. a @ynopee of Foreign Pa- 
tent Laws, showing the coset and method of securing 
patents in all (be principal countries of the world. 

MUNN & ©O,, Solicitors of Patents, 
i Broadway. New York 
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rHE GENERATION OF STEAM.—A 


lecture by Geo. H. Babcock delivered in the Sibley 
College Course. L. The production of Heat. Furnaces 
fur burning bituminous aod anthracite coal, wood, saw- 
| dust. waste gas, natural gas, etc., described. Ll. The 
Generation of Steam. General prircciples to be observed 
in the construction of boilers. With M figures. Con-| 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos 
@24 and @25. Price Wcents. To be had at this office | 


| and from all newsdealers 
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MUSN & CU., Publishers Scientific American, 
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ICE-BOATS — THEIR CONSTRUCTION 


and management. With working drawings, detail, and 
directions in full. Four engra showing mode of 
construction. Views of the two “1 boats 


used on the Hudson river in winter . Srefall, 
M.£. Contained in SCTENTIFIC AMERICAB. SUPPLE- 
MENT, 1. The same number also contains rules and 

regulations for the formation of clubs, the ait 
ing and management of ice-boats. Price 10 cents. 
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PE’ rROLEUM FUEL.—AN ACCOUNT 
of the Pennsylvania Railroad's experiments with the 
Urquhart system of burning petroleum on locomotives, 

and also of the experience of the Grezi-Haritzip Rail- 
road with coal oil as a fuel. Contained in Sci ENTIFIC 
AMERICAN SUPPLEMENT NO. 615. Price ten cents. 
To be had at this office and from all newsdeale 
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ENTIFIC AM&RICAN SUPPLEMENT. No. . Price 0 
cents. To be had at this office and from all newadealers. 
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AMMONIA SULPHATE.—A PAPER 
by Watson Smith, F.C.8. Cosertiine Grunebers: sare | 
tus and process fur —— 
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This Company owns the Letters Patent 


granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 


| forms of Electric Speaking Telephones in- 
| fringes the right secured to this Company 
| by the above patents, and renders each 


individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor. 
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THE MODERN ICE YACHT. — py 
Geo. W. Polk. A new and valuable paper 
full practical directions and specification 
st the fastest 


the latest, most approved forms. Illustrated with en. 

gravings drawn to scale, showing the form. position, 
and arrangement of al! the parts. Contained in Scien_ 

nc AMERICAN *UPPLEMENT, No. 624. 

ceuts. To be ha! at this office and of all newsdealers_ 
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THE NEW CROTON AQU EDUC 'T.- 

Detailed description of the great aqueduct now being 

| constructed to increase the water supply of New York 

City. and also of the great dam which it i proposed t 

build across the Croton River, at Quaker Bridge With 
anda map. Contained in SCTEN TIFIC AMEKI- 

CAN SUPPLEME\T, No. 558. Price W cents. To be 

had at thts office and from all newsdealers. 
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This widely circulated and splendidly ilustrated 
paper is pub/ished weekly. Every number contains six- 
teen pages of useful information and a large number «tf 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manuf»ctures. 
Chemistry, Klectricity, Te'egraphy, Photography, Archi- 
tectare, Agriculture. Horticulture, Natural Fistory, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIc AVERICAN will be sent for one yrar—R numbers— 
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of three dellars by the pub- 
lishers; six months, $1.50; three months, $1.0. 

Clubs«.—Special rates for several names, and to Post 
Masters. Write for pert‘culars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNI & CoO., 
361 Broadway, New York. 
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Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages ful! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, Mineralogy, 
Natural History Geography, Archeology. Astronomy, 
ee Electricity, Light. Heat, Mechanical Engi- 

Steam and Railway Engineering, Mining. 
oy "Dateien, siesteib Engineering, Photography, 

Technology, Manufacturing Industries, Sanitary En- 
gineering. Agriculture, Horticulture, Domestic Econo- 
| my, Biography, Medicine, ete. A vast amount of fresh 
|} and valuable information obtainable in no other pub- 
| Hieation. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SUPP! EMENT. 

Price for the SuPri.eMENnT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM- 
BRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Single copies Weents. Address 
and remit by postal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Y.. 
Pablishers ScTENT! FIC — 


Building I Edition. 


Tae SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EprTion is issued monthly. $2.50 a year. 
|S Single copies, 2% cents. Forty large quarto pages, equa! 
| to about two handred ordinary book pages; forming 4 
| large anc splendid Magazine of Architecture, rich- 
| ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Oonstruction and 
allied subjects. 

A special feature is the presentation in each number 
| of a variety of the latest and best plans for private resi- 
dences, city ard country, including those of very mod- 
erate cost as well as the more expensive. Drawings io 
Perspective and im color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elega and ch of this magnificent work 
have won for it the Largest Circelatien of any 
Archiveccural publication in the world. Sold by 4a! 
newsdegiers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 


361 Broadway, New York. 
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